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Management  and  Maintenance  Plan, 
Old  Hospital  Complex,  Fort  Carson 


This  Management  and  Maintenance  Plan  serves  800  Series  building  types: 


CCH-3.10 

Central  Service  &  Occupational  Therapy  Clinic  Building 

CSA-362 

Nurses’  Quarters 

HAB-1 

Administration  Building 

HAR-1 

Administration  and  Receiving 

HC-1 

Clinic 

HCW-88 

Combination  Ward 

HG-8 

Garage 

HMDB-133 

Medical  Detachment  Barracks 

HMDM-460 

Medical  Detachment  Mess  and  Kitchen 

HMDR-1 

Hospital  Medical  Detachment  Recreation 

HMO-1 

Morgue 

HNM-220 

Nurses’  Mess  and  Kitchen 

HNPW-82 

Neuropsychiatric  Ward 

HNQ-31/ 

Nurses’  or  Officers’  Quarters 

HOQ-31 

HNQ-63/ 

Hospital  Nurses’  or  Officers’  Quarters 

HOQ-63/ 

II 

HOQM-63/ 

II 

HNQM-63/ 

II 

HNQMS-63/ 

II 

HOQM-74/ 

II 

HNQM-74/ . 

II 

HNQS-74/ 

II 

HOQ-85/ 

II 

HNQ-85/ 

II 

HPE-1 

Hospital  Post  Exchange 

HPM-600 

Patients’  Mess  and  Kitchen 

HPRB-1 

Hospital  Patients’  Recreation  Building 

HPS-1 

Paint  Shop 

HSH-1 

Shop 

HSP-8 

Steam  Plant 

HSPW-76 

Special  Ward 

HST-1 

Storehouse 

HST-2 

Storehouse 

HSW-98* 

Standard  Ward 

HSXR-1 

Surgery  and  X-Ray,  Hospital  Clinic 

HUS-1 

Utility  Shop 

PE  A3  86/ 

Radio  Broadcasting  Station 

PEA392 

M 

*  All  work  done  at  Building  S6237  shall  follow  the  Management  and  Maintenance  Plan,  Building  S6237. 
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Overview 

The  Old  Hospital  Complex  (OHC)  is  culturally  significant  within  American  history  for  its 
association  with  the  United  States’  victory  in  World  War  II.  This  Management  and  Maintenance  Plan  has 
been  prepared  to  assist  users  in  identifying  significant  exterior  features  for  all  800  Series  building  types 
at  the  OHC. 

This  Management  and  Maintenance  Plan  format  is  based  upon  the  Secretary  of  the  Interior’s 
Standards  and  Guidelines  for  Restoring  Historic  Buildings.  A  summary  of  general  requirements  relevant 
to  all  aspects  of  building  maintenance  introduces  the  plan.  These  general  requirements  are  followed  by 
lists  of  character-defining  exterior  features  for  each  building;  guidelines  for  their  restoration,  rehabilitation, 
repair,  or  replacement;  and  general  specifications  for  new  materials.  The  remaining  original  building 
fabric,  the  original  800  Series  US  Army  Corps  of  Engineers  plans,  and  records  of  modifications  were  used 
to  approximate,  as  closely  as  possible,  the  characteristics  of  the  Old  Hospital  Complex  buildings  during 
World  War  II. 

The  Management  and  Maintenance  Plan  is  accompanied  by  sample  Cyclic  Maintenance  Schedules, 
Cyclic  Maintenance  Checklists,  and  Cyclic  Maintenance  Records.  Caring  for  historic  buildings  is  an 
ongoing  and  dynamic  process  of  observation  and  assessment,  planning,  treatment,  and  evaluation.  The 
Management  and  Maintenance  Plan  must  therefore  be  flexible  to  accommodate  new  and  changing  building 
requirements,  methods  of  management,  and  technologies.  The  establishment  of  the  Maintenance  Schedule, 
Checklist,  and  Record  is  necessary  to  insure  consistent  and  informed  care  of  buildings  over  time.  This 
management  guideline  and  project  specifications  should  be  modified  with  the  results  of  additional 
documentary  research  regarding  original  historic  elements  or  features  of  the  OHC. 

Recommended  cycle  of  care: 

observe  and  assess  -  be  vigilant  for  problems  or  potential  problems 

plan  -  refer  to  the  building  or  complex  Management 

Record  for  treatment  alternatives 

treat  -  use  the  Secretary’s  Guidelines  discussed  in  this 

Plan 

evaluate  -  record  action  and  success  in  Management 

Records,  in  Real  Property  Records,  and  in  the 
Historical  Repair  Work  List. 


Brief  History  of  Modifications  at  the  Old  Hospital  Complex 

The  OHC  was  constructed  in  1942  and  1943  as  part  of  America’s  preparation  for  entry  into  World 
War  II.  Thousands  of  men  and  women,  laboring  around  the  clock,  participated  in  construction. 
Architectural  drawings  were  based  upon  the  800  Series  of  standardized  building  plans  developed  by  the 
War  Department’s  Quartermaster  General’s  Office. 

Modifications  to  the  complex  began  almost  immediately  after  it  was  completed.  Heavy  numbers 
of  patients  forced  the  conversion  of  some  barracks  buildings  to  hospital  and  convalescent  hospital 
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facilities.  Several  major  renovations  and  additions  occurred  in  1945,  including  new  construction  of,  or 
at.  Buildings  S6225,  S6226,  S6232,  S6260,  and  S6261. 

After  serving  as  a  separation  center  for  returning  World  War  II  veterans,  many  hospital  personnel 
quarters  and  some  wards  were  converted  in  1946  to  temporary  living  quarters  for  military  personnel.  At 
this  time  the  administration  building  became  post  headquarters,  and  air  conditioning  was  installed  in 
several  buildings  to  accommodate  the  installation  of  new  hospital  equipment.  The  complex  played  a 
traditional  role  in  the  Korean  War  during  the  early  1950s,  serving  as  a  1,500-bed  hospital  and  as  a 
separation  center  for  personnel  in  transition. 

Just  prior  to  Camp  Carson  becoming  a  permanent  installation  in  1954,  most  original  exterior  wood 
entrances  were  replaced  with  cast-in-place  or  pre-cast  concrete  stairs.  New  roofing  was  installed  on  all 
OHC  buildings  in  1960.  New  flooring  was  installed  in  most  of  the  complex  in  1966. 

During  the  1970s  the  Army  began  an  intensive  building-modification  program  aimed  at  increasing 
energy  efficiency  and  removing  hazardous  materials.  Some  asbestos-laden  Masonite  wallboard  and  pipe 
insulation  has  been  removed.  Asbestos-laden  dirt  floors  within  the  corridor  crawlspaces  were  sealed  with 
Gunite.  Some  lead-based  paint  has  also  been  removed. 

In  the  mid-1970s,  the  Army  began  a  program  of  revitalization.  Attics  were  insulated  and 
additional  buildings  were  air-conditioned.  Many  buildings  were  rewired  and  incandescent  lighting  was 
replaced  with  fluorescent  lighting.  The  original  one-zone  heating  systems  were  reconfigured  in  many 
buildings  to  accommodate  two  or  four  zones. 

With  the  opening  of  the  replacement  Evans  Army  Hospital  in  1986,  many  of  the  OHC  buildings 
were  converted  to  office  space  or  vacated.  These  conversions  primarily  involved  the  remodeling  of 
interior  spaces  through  the  installing  of  carpeting,  wall  paneling,  and  acoustical  ceiling  tile,  fresh  paint, 
and  the  replacing  of  many  original  doors.  At  this  time  most  original  windows  in  the  complex  were 
replaced  with  single-pane  aluminum  sashes.  The  new  windows  were  ineffective  and  in  1987-1988  were 
replaced,  this  time  with  Sugar  Creek  brand  aluminum  sash  windows.  At  this  time  sloped  roofs  were 
installed  over  the  original  flat  roofs  of  many  of  the  corridors.  Many  screened  convalescent  porches  were 
demolished  in  the  mid  1980s.  Several  modifications  identified  in  Connor  and  Schneck  (1996)  are 
undocumented  in  military  records.  For  example,  at  some  point  many  or  all  original  foundation  vents  were 
removed  or  covered  with  pressed  sheet  metal  vents  screwed  to  the  exterior  surface  of  the  building  walls. 


General  Requirements  for  Maintenance 

The  Technical  Manual  for  Historic  Preservation  Maintenance  Procedures  (Department  of  the  Army 
1977)  identifies  several  considerations  for  the  maintenance  of  historic  buildings. 

The  cultural  and  historic  value  of  a  building  is  intimately  connected  with 
its  original  fabric — largely  the  original  materials  present  and  the  original 
building  techniques  that  survive. 

A  building  worthy  of  conserving  must  be  given  supervision  and 
maintenance  to  keep  it  in  good  repair.  Historic  Building  Cyclic 
Maintenance  Schedules  and  Checklists,  found  in  this  manual,  should  be 
maintained  for  every  building.  Project  specifications  should  require  all 
work  proposals  to  be  reviewed  and  approved  by  personnel  familiar  with 


these  guidelines,  and  all  new  work  to  conform  to  original  800  Series 
plans  and  specifications  unless  noted.  All  work  should  be  carried  out  by 
competent  personnel  trained  both  in  the  care  of  historic  features  and  in 
the  proper  application  of  new  or  replacement  materials. 

Maintenance  measures  should  be  evaluated  and  chosen  which  minimize 
adverse  effects  on  the  historical  aspects  of  the  structure.  Current  source 
material  for  the  treatment  of  historic  military  buildings  is  included  in  the 
Source  List.  New  processes  and  products  should  be  applied  according  to 
manufacturer’s  specifications  and  should  be  tested  on  less  visible  surfaces 
or  non-historic  buildings  before  application  on  a  widespread  basis.  The 
short-term  benefits  of  proposed  actions  should  always  be  compared 
against  the  long-term  goal  of  preserving  the  historic  materials. 

Maintenance  is  not  just  cleaning  and  painting  but  also  the  repair  or 
replacement  of  worn  out  parts  and  the  correction  of  the  causes  of 
deterioration.  Reference  should  be  made  to  the  Historic  Building  Cyclic 
Management  Record  for  previous  methods  of  care  prior  to  any  action. 
Established  and  successful  methods  should  be  used  whenever  possible. 

Modem  materials  and  methods  are  alien  to  an  old  building  and  should  be 
avoided.  If  original  material  is  missing,  replaced  with  non-original 
material,  or  damaged  beyond  repair,  every  effort  shall  be  made  to  replace 
the  damaged  material  using  salvage  IBrom  adjacent  World  War  II  era  800 
Series  buildings  to  be  demolished.  Historic  materials  may  also  be 
relocated  from  less  conspicuous  areas  of  a  building  to  areas  more  visible 
to  public  view. 

The  aesthetic  qualities  and  architectural  elements  of  a  building  are  an 
integral  part  of  the  structure  and  should  be  preserved.  These 
character-defining  features  should  be  maintained  and  preserved  whenever 
possible.  Functionality  is  the  dominant  characteristic  of  all  800  Series 
military  buildings.  The  character-defining  features  of  the  Hospital 
Complexes  buildings  are  their  low,  symmetrical  appearance,  a  simple  and 
repetitive  pattern  of  door  and  window  openings,  and  the  intersection  of 
walkway  corridors  at  the  buildings’  midpoints. 

Documentation  is  essential  both  before  and  after  maintenance  work  in 
order  to  preserve  a  trae  picture  of  the  building  for  future  generations  and 
provide  data  for  maintenance  projects.  All  work  should  be  documented 
on  the  Historical  Repair  Work  List  (listed  in  the  Directorate  of  Public 
Works  Base  Operations  Division  blanket  contract)  and  Historic  Building 
Cyclic  Management  Record,  found  in  this  manual. 


Summary  of  the  Secretary  of  the  Interior’s  Standards  for  Restoration 

The  Secretary  of  the  Interior’s  Standards  and  Guidelines  for  Restoring  Historic  Buildings  are  listed 
in  their  entirety  in  this  manual.  The  ten  standards  for  restoration,  when  applied  to  the  exteriors  of  the 
OHC  buildings,  require  that:  the  buildings  be  reutilized  in  a  manner  that  requires  minimal  alteration  of 
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their  exterior  appearance;  that  the  buildings’  original  exterior  materials,  appearance,  construction,  and 
distinctive  detailing  be  restored  as  closely  as  possible;  that  maintenance,  repair,  or  replacement  be  carried 
out  in  such  a  way  that  the  work  is  outwardly  indistinguishable  from  the  original  yet  clearly  identifiable 
as  modem  work  upon  close  inspection;  that  demolition  not  destroy  the  historic  materials  or  character  of 
the  surrounding  buildings’  exteriors;  that  new  constmction  be  compatible  with  the  massing,  size,  scale, 
and  architectural  features  of  the  existing  buildings;  and  that  care  be  taken  so  that  custodial  or  routine 
maintenance  work  not  damage  the  exteriors  of  the  buildings. 

All  building  elements  known  to  be  original  to  the  building  should  be  preserved  if  in  excellent  and 
original  condition.  If  altered,  they  should  be  sensitively  restored  to  original  condition.  If  restoration  is 
not  feasible,  the  elements  should  be  replaced  with  a  similar  element  that  appears  historic  and  maintains 
the  visual  continuity  of  the  building.  If  missing,  elements  may  be  reconstmcted  but  should  appear  as  if 
original. 


Character-Defining  Features,  Management  Guidelines, 
and  General  Specifications 


Notes  for  Management  Guidelines: 

Protection  and  Maintenance  refers  to  the  protection  and  maintenance  of  original  material. 
Repair  refers  to  the  repair  of  original  material. 

Replacement  refers  to  the  replacement  of  heavily  damaged,  missing,  and  non-original  materials. 


Concrete:  Character-Defining  Features 


Foundation 

♦  Smooth,  painted  foundation  surface  with 
visible  impressions  of  wood  forms  made 
of  rough-sawn  boards 

♦  Foundation  profile  flush  with  cinder  block 
wall 

♦  Foundation  vents  at  regular  intervals 

♦  Crawlspace  hatches  at  gable  ends 

♦  Poured,  raised  stair  piers 

♦  Poured  loading  dock  foundation,  stairs, 
and  platforms 
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Concrete 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Provide  proper  drainage  so  water  does  not  stand  or 
accumulate. 

Clean  walls  only  when  necessary  to  halt  deterioration  or 
remove  heavy  soiling.  Chemical  cleaning,  if  utilized, 
should  be  conducted  by  experienced  professionals. 

Tests  should  be  conducted  to  determine  the  gentlest 
effective  cleaning  method  possible,  e.g,,  hand-washing  or 
low-  to  medium-pressure  water  cleaning.  Tests  should 
be  observed  over  a  sufficient  period  of  time  so  that  both 
the  immediate  and  the  long-range  effects  are  known. 

Remove  damaged,  deteriorated  paint  only  to  the  next 
sound  layer.  Remove  hazardous  paint  completely.  Paint 
removal  methods  shall  utilize  the  gentlest  means 
possible.  The  texture  of  the  concrete  should  be 
preserved  to  the  greatest  extent  possible. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 

Repair 

Repair  any  cracks  in  concrete  by  sealing  with 
specification-approved  sealant.* 

Patch  damaged  sections  with  in-kind  material  finished  to 
match  existing.* 


Not  Recommended 

Protection  and  Maintenance 

Applying  non-specified  paint  or  other  coatings  such  as 
stucco  or  insulation. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Cleaning  surfaces  not  heavily  soiled. 

Cleaning  without  testing  or  without  sufficient  time  for 
testing  results  to  be  of  value. 

Sandblasting  using  dry  or  wet  grit  or  other  abrasive 
agent,  high-pressure  waterblasting,  or  caustic  solutions. 
These  methods  of  cleaning  or  paint  removal  may 
permanently  erode  the  wall  surface  and  accelerate 
deterioration. 

Wet-cleaning  when  there  is  any  possibility  of  freezing 
temperatures. 


Repair 

Replacing  or  rebuilding  a  major  portion  of  foundation 
wall  that  could  be  repaired. 

Patching  concrete  without  removing  the  source  of 
deterioration. 

Patching  with  substitute  material  that  is  physically  or 
chemically  incompatible  with  the  original  concrete. 


Replacement 

Repair  damaged  concrete  too  deteriorated  to  patch  by 
cutting  damaged  material  back  to  remove  the  source  of 
deterioration  (often  corrosion  of  metal  reinforcement 
bars).  New  patch  must  be  applied  with  in-kind  material 
finished  to  match  existing.* 

Replace  sections  too  deteriorated  to  repair  using 
materials  compatible  with  the  original  materials.** 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

♦*  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  concrete  should  be  mixed  to  ASTM  standards  that  match  the  hardness, 
composition,  and  appearance  of  the  original  concrete. 

Paint  should  be  a  vapor-permeable,  cement-based  mixture  capable  of  adhering  to  the 
stripped  concrete  surface,  with  color  and  finish  to  match  wall  surface. 


Masonry;  Character-Defining  Features 


♦  Visible  pattern  of  cinder  block  and 
flush  tooled  mortar 

♦  Sharp  building  corners 

♦  Rough  texture  of  the  cinder  block  face 

♦  Wall  profile  flush  with  foundation  wall 

♦  Symmetrical  pattern  of  original  fenestration 
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Masonry 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Protect  and  maintain  masonry  elements  as  per 
management  guidelines  for  Concrete. 

Prior  to  repainting,  at  least  one  cinder  block  from  a 
building  to  be  demolished  should  be  carefully  stripped  to 
its  first  layer  of  paint,  then  documented.  The  texture  of 
this  block  and  the  characteristics  of  its  original  layer  of 
paint,  if  visible,  should  be  replicated  as  closely  as 
possible  on  all  preserved  buildings.  The  block  should  be 
archived  to  facilitate  future  research. 


Repair 

Repoint  disintegrated  mortar,  cracks  in  mortar  joints,  or 
loose  bricks.  Remove  deteriorated  mortar  by  stiff  brush 
or  hand  chisel  (to  minimum  depth  of  3/4"),  or  by  the 
gentlest  means  possible.* 

■  Duplicate  old  mortar  in  strength, 
composition,  color  and  texture. 

■  Duplicate  old  mortar  joints  in  width 
and  joint  profile. 

Replace  deteriorated  or  damaged  cinder  blocks  by 
carefully  patching,  piecing-in,  or  otherwise  reinforcing 
the  masonry,  using  recognized  preservation  methods. 
Replace  with  salvage  or  in-kind  material  painted  to 
match  existing.  Replacement  work  should  be 
permanently  dated  in  an  unobtrusive  location.* 


Not  Recommended 

Protection  and  Maintenance 

Replacing  or  rebuilding  any  portion  of  the  masonry  wall 
that  could  be  repaired. 

Applying  non-specified  paint  or  other  coatings  such  as 
stucco  or  insulation. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Cleaning  masonry  surfaces  not  heavily  soiled. 

Cleaning  without  testing  or  without  sufficient  time  for 
testing  results  to  be  of  value. 

Sandblasting  using  dry  or  wet  grit  or  other  abrasive 
agent,  high-pressure  waterblasting,  or  caustic  solutions. 
These  methods  of  cleaning  or  paint  removal  may 
permanently  erode  the  wall  surface  and  accelerate 
deterioration. 

Wet-cleaning  when  there  is  any  possibility  of  freezing 
temperatures. 

Repair 

Replacing  or  rebuilding  any  damaged  portion  of  the  wall 
that  could  be  repaired. 

Removing  non-deteriorated  mortar  from  sound  joints. 

Repointing  with  mortar  that  is  stronger  than  or 
inconsistent  in  porosity  and  texture  with  existing  mortar. 

Repointing  with  a  synthetic  caulking  compound. 

Changing  the  original  width  or  joint  profile  when 
repointing. 

Patching  deteriorated  masonry  without  removing  or 
addressing  any  external  sources  of  the  deterioration,  such 
as  water  dripping  from  eaves. 

Patching  with  substitute  materials  that  are  physically  or 
chemically  incompatible  with  the  original  materials. 
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Recommended 

Replacement 

Replace  major  wall  sections  too  deteriorated  to  repair 
using  materials  compatible  with  the  original  materials.* ** 


Not  Recommended 

Replacement 

Removing  an  original  masonry  feature  that  is 
unrepairable  and  not  replacing  it,  or  failing  to  label  the 
new  work. 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

The  building’s  cinder  block  walls  are  both  strong  character-defining  features  and  vital 
components  of  the  building’s  structural  integrity.  Contract  specifications  should  require  proof  of 
experience  in  dealing  with  historic  masonry.  Work  should  be  carefully  overseen  by  professionals 
trained  in  the  preservation  of  historic  masonry. 

Repointing  is  necessary  to  prevent  moisture  penetration  of  deteriorated  joints.  Mortar  used 
in  repointing  should  always  be  softer  than  the  adjacent  brick.  Mortars  with  high  Portland  cement 
content  should  not  be  used.  Replacement  mortar  should  be  mixed  to  an  appropriate  ASTM 
standard  that  matches  the  composition  and  appearance  of  the  original  mortar  and  does  not  exceed 
its  hardness  or  the  hardness  of  the  surrounding  cinder  block. 

Replacing  missing  or  deteriorated  block  is  necessary  to  prevent  moisture  penetration  or 
animal  infestation.  Replacement  block  should  always  be  softer  than  the  adjacent  block.  Block 
should  consist  of  ASTM  standard  cinder,  coal  ash,  or  coke  block  extruded  to  match  original  block 
in  size  and  texture  and  not  exceeding  the  hardness  of  the  surrounding  cinder  block. 

Paint  should  be  a  vapor-permeable,  alkali-resistant,  cement-based  mixture  capable  of 
adhering  to  the  deeply  textured  surface  of  the  stripped  or  replaced  cinder  block  and  mortar.  A 
compatible  fill  coat  may  be  applied  beneath  the  finish  coat  to  smooth  large  voids. 

Exterior  surfaces  should  be  painted  to  match  a  Munsell  Color  Chart  color  of  ‘pale  yellow’ 
(2.5Y  7/4).  Glidden’s  formula  for  this  color  is 

BLK  1  P  18  YOX  3  P  51  OXR  0  P  55 
Y-3600  Spred  Dura  Flat  House  Paint 
Sherwin  Williams’  formula  for  this  color  is 


BAG 

COLORANT 

OZ 

32 

64 

128 

Y3 

Deep  Gold 

4 

31 

1 

R2 

Maroon 

2 

1 

1 

N1 

Raw  Umber 

4 

8 

1 

1 

W1 

White 

21 

1 

with 

one  gallon  of  Midtone  Base  A 

A-lOO  Latex  Flat  House  and  Trim  Paint 


Metals:  Character-Defining  Features 


♦  Regularly  spaced  foundation  vents 
surrounding  building 

♦  Rectangular  foundation  vents  8"  by  12" 
with  two  columns  of  flutes 

♦  Manhole  covers  on  loading  docks 

♦  Vent  stacks  (as  per  800  Series  plans) 

♦  11/2"  diameter  pipe  railings  at  exterior 
basement  entrances 
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Metals 

Management  Guidelines 


Recommended 

Protection  and  Maintenance 

Clean  paint  and  corrosion  using  the  gentlest  means 
possible:  scraping,  sanding,  or  rubbing  with  a  cloth 
imbued  with  mineral  spirits. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 


Repair 

Reshape  bent  elements. 

Resecure  any  loose  vents. 

Existing  non-original  anchor  holes  on  walls’  exterior 
surfaces  should  be  patched. 

Replacement 

Replace  damaged  features,  missing  elements,  or 
non-original  vents  with  salvage  or  in-kind  material  to 
match  original.  Replacement  material  should  be 
permanently  dated  in  an  inconspicuous  location.** 


Not  Recommended 

Protection  and  Maintenance 

Failing  to  identify,  evaluate,  and  treat  corrosion,  or 
painting  over  it. 

Using  harsh  cleaning  methods,  such  as  grit,  sand,  or 
waterblasting  in  order  to  strip  or  clean  material. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Repair 

Failing  to  immediately  apply  protective  coating  to 
exposed  surfaces  or  otherwise  allowing  corrosion  to 
form. 


Replacement 

Replacing  original  metal  features  that  could  be  reutilized. 

Using  a  replacement  material  that  does  not  convey  the 
visual  appearance  of  the  surviving,  original  material. 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  vents  should  be  constructed  of  first-quality  metal.  The  vents’  overall 
dimensions  and  appearance  should  match  that  of  the  original  vents.  Original  grates  have  two 
vertical  columns  of  flutes.  The  flutes  are  3/8"  thick  and  sit  3/4"  on  center.  The  grates  are 
backed  by  inconspicuous  metal  insect  screens. 

Vents  should  be  repainted  with  one  coat  of  primer  for  metal  and  at  least  two  finish  coats 
of  exterior  grade  paint;  color  and  finish  to  match  wall  surface. 

Manhole  covers  should  be  painted  with  one  coat  of  primer  for  metal  and  at  least  two 
finish  coats  of  exterior  grade  enamel  paint. 

Functional  replacement  vent  stacks  should  consist  of  appropriate  units  that  match  original 
in  appearance.  Dummy  stacks  should  match  original  in  appearance. 
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Wood  and  Plastics:  Character-Defining  Features 

Exterior 

♦  Dimensioned  wood  railings  on  entrance  stairs 

♦  Dimensioned  wood  railings  and  muntins  on 
screened  porch  openings 

♦  Dimensioned  wood  stairs  (at  original  first-floor 
entrances) 

♦  Dimensioned  wood  comice  bands  and  returns 
on  gable  ends 

♦  Dimensioned  wood  vents  at  gable  peaks 

♦ 

♦ 


Dimensioned  wood  dormer  vents  on  roof  slopes 
Dimensioned  wood  lap  siding  on  window  spandrels 


Wood  and  Plastics 

Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Remove  damaged  or  deteriorated  paint  only  to  the  next 
sound  layer  using  the  gentlest  means  possible 
(handscraper,  wire  brush,  or  sand  paper),  then  repainting. 
Stripping  methods  including  hot  air  guns,  heat  plates, 
and  chemical  or  dip  stripping  should  be  employed  with 
great  care,  and  only  as  a  supplement  to  handscraping, 
brushing,  and  sanding. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 

Inspect  regularly  for  wood  that  is  excessively  or 
continually  moist  and  for  evidence  of  insect  infestation 
and  fungal  rot. 

Address  evidence  of  moisture  infiltration  and  infestation 
as  soon  as  possible. 

Use  only  hot-dipped,  zinc-coated  nails,  bolts,  and 
hardware  for  use  on  treated  wood. 

Countersink  and  putty  all  new,  exposed  nails  and  screws 
according  to  general  specifications  in  Caulk  and 
Sealants. 


Repair 

Fill  moderate-sized  holes  and  check  cracks  with  putty  or 
epoxy  filler.  Repair  should  be  applied  as  per  general 
specifications  for  Caulk  and  Sealants. 

Repair  fragile  original  wood  using  well-tested 
consolidants  when  appropriate.  Repairs  should  be 
physically,  visually,  and  chemically  compatible  and 
identifiable  upon  close  inspection.* 

Replacement 

Replace  deteriorated  or  damaged  wood  by  carefiilly 
patching,  piecing-in,  or  otherwise  reinforcing  the  wood 
using  recognized  preservation  methods.  Replacement 
work  should  be  permanently  dated  in  an  unobtrusive 
location.* 


Not  Recommended 

Protection  and  Maintenance 

Replacing,  rebuilding,  or  altering  any  original  wood 
features  that  could  be  preserved  or  consolidated. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Failing  to  identify,  evaluate,  and  treat  the  causes  of 
wood  deterioration,  including  faulty  flashing,  leaking 
gutters,  cracks  and  holes  in  spandrel  siding,  deteriorated 
caulking  in  joints  and  seams,  plant  material  growing  too 
close  to  wood  surfaces,  or  insect  or  fungus  infestation. 

Using  chemical  preservatives  (such  as  creosote)  which 
can  change  the  appearance  of  wood  features. 

Using  destructive  paint  removal  methods  such  as  propane 
or  butane  torches,  sandblasting,  or  waterblasting.  These 
methods  can  irreversibly  damage  historic  woodwork. 

Using  thermal  devices  improperly  when  removing  paint 
so  that  historic  woodwork  is  scorched  or  damaged. 

Failing  to  neutralize  wood  thoroughly  after  using 
chemicals  so  that  new  paint  does  not  adhere. 

Allowing  detachable  wood  features,  like  doors,  to  soak 
too  long  in  a  caustic  solution  so  that  the  wood  grain  is 
raised  and  the  surface  roughened. 

Repair 

Removing  or  replacing  original  wood  that  could  be 
stabilized  and  conserved,  or  repaired  with  limited 
replacement  of  deteriorated  or  missing  parts. 

Using  substitute  materials  that  are  physically,  visually,  or 
chemically  incompatible  with  the  original  materials. 


Replacement 

Removing  an  original  wood  feature  that  is  unrepairable 
and  not  replacing  it,  or  failing  to  label  the  new  work. 


*  Work  shall  not  be  initiated  without  the  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 
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General  Specifications 

Replacement  exterior  woodwork  should  be  first-quality,  pressure-treated  exterior-grade 
wood.  Replacement  interior  finished  millwork  should  be  first-quality  interior-grade  wood.  Finger 
joints  are  acceptable  only  on  those  elements  to  be  painted. 

Woodwork,  if  chemically  stripped,  should  be  thoroughly  removed  or  neutralized  before 
the  reapplication  of  finishes.  Exterior  woodwork  should  be  primed  with  at  least  one  coat  of 
exterior-grade  primer  and  finished  with  at  least  three  coats  of  paint;  color  and  finish  to  match 
wall  color.  Original  finishes  should  be  recreated  as  documentary  analysis  suggests  or  as  called 
for  in  original  800  Series  plans  and  specifications. 


Thermal  and  Moisture  Protection: 

Character-Defining  Features 


Roofing 

♦  Moderate-pitch  gable  roofs,  flat  roof 
@  HSP-8 

♦  Wood  eyebrow  dormer  vents 

♦  Slightly  overhung,  boxed  eaves 

♦  Gutterless  eaves 

♦  Cornice  band  at  eaveline,  with  returns 

on  gable  sides 

♦  Tabbed,  mineral-surfaced  asphalt 

shingles 
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Thermal  and  Moisture  Protection 

Management  Guidelines 


Recommended 

Roofing 

Protection  and  Maintenance 

Maintain  proper  attic  ventilation  by  keeping  vents  clean 
and  clear. 

Provide  adequate  anchorage  for  roofing  material  to  guard 
against  wind  damage  and  moisture  penetration. 

Repair 

Repair  extensively  deteriorated  sheathing,  rafter,  or  truss 
material,  and  dormer  vents  with  the  limited  use  of 
replacement  material.  AH  work  should  be  permanently 
dated  in  an  inconspicuous  location.* 

Wet  sheathing,  caused  by  a  failure  within  the  roofing 
system,  may  be  reutilized  after  drying. 

Replacement 

Replace  roofing  material  with  specification-approved 
shingles.  Replacement  may  include  the  use  of  additional 
waterproofing  beneath  the  shingles.  The  appearance 
and  construction  of  replacement  roof  material  should 
match  that  of  the  original.  Replacement  material  should 
be  permanently  dated  in  an  inconspicuous  location.* 

Thermal  Insulation 

Install  thermal  insulation  in  attics  and  crawlspaces. 

Install  insulating  material  on  the  inside  of  masonry  walls 
where  interior  doors  and  window  sills  and  surrounds  are 
preserved. 


Not  Recommended 

Roofing 

Protection  and  Maintenance 

Failing  to  maintain  proper  ventilation. 

Using  roof  fasteners  susceptible  to  corrosion. 

Failing  to  immediately  trace  and  address  leaks  at  their 
source. 

Repair 

Replacing  dormer  vents  or  other  features  when  the  repair 
of  materials  or  limited  replacement  of  deteriorated  or 
missing  parts  is  appropriate. 

Removing  unrepairable  dormer  vents  or  other  features 
and  not  replacing  them,  or  failing  to  label  the  new  work. 


Thermal  Insulation 

Applying  thermal  insulation  with  a  high  moisture  content 
in  wall  cavities. 

Installing  wall  insulation  without  considering  its  visual 
and  physical  effect  on  character  defining  features. 
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Recommended 

Caulk  and  Sealants 

Install  caulk  at  all  exterior  window  and  door  jambs. 
Bead  should  be  flush  with  surface,  unless  required  for 
drainage.* ** 

Install  sealant  around  any  original  remaining  window 
sashes.** 

Install  sealant  around  any  original  or  new  roof 
protrusions.** 


Not  Recommended 

Caulk  and  Sealants 

Applying  caulk  or  sealant  that  is  visually,  physically,  or 
chemically  incompatible  with  the  surrounding  building 
materials. 

Installing  caulk  or  sealant  without  considering  its  visual 
and  physical  effect  on  character  defining  features. 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Roofing 

Replacement  roofing  should  consist  of  tabbed,  mineral-surfaced  asphalt  shingles. 
Waterproofing  should  be  a  reversible  application  compatible  with  the  existing  sub-sheathing  and 
the  new  shingle  roofing. 

Replacement  sheathing  and  structural  members  should  consist  of  first  quality 
pressure-treated  exterior  grade  wood. 

Thermal  Insulation 

Insulation  should  be  able  to  be  removed  without  damage  or  significant  alteration  of  the 
original  structure. 

Insulation  should  be  vapor-permeable. 

Caulk  and  Sealants 

The  applications  of  caulk  and  sealant  should  be  reversible.  Caulk  and  liquid  sealants  at 
window  and  door  jambs  and  other  openings  should  be  flexible  when  cured,  inconspicuous,  and 
color-matched  to  surrounding  surfaces,  or  primed  and  painted,  according  to  manufacturer’s 
instructions,  to  match  surrounding  surfaces. 


Doors  and  Windows:  Character-Defining  Features 


Doors 

Original  Entrance-and-Exit 

♦  Basic  configuration  of  five  horizontal  panels 
(varies  with  glazing) 

♦  Panels  are  flat,  not  raised 

♦  Transoms 

o  Wood  frame 
o  Fixed,  clear  lights 

♦  Exterior  screen  doors 

♦  Simple  metal  hardware 

o  Two  or  three  hinges  per  door 
o  Hinges  are  five-knuckle  butt  type, 
mortised  into  door,  not  into  frame 
o  Ball-tip  hinge  pins 
o  Three-hole  leaves,  unornamented 
o  Mortised  locksets  with  keyed  deadbolts 
o  Plain-set  rectangular  plates,  with  beveled 
edges 

o  Hollow,  round  metal  doorknobs  above 
a  simple  keyhole 
o  Mortised  metal  strike  plates 


Access  Doors* 

♦  Paneled  wood  access  door 

♦  Panels  are  flush,  not  raised 

♦  Hinged  on  the  side 

♦  Equipped  with  lock 


Vehicular/Loading  Dock  Doors* 


♦ 

♦ 

♦ 

♦ 

Windows 

Original 

♦ 

♦ 

♦ 

♦ 

♦ 


♦ 

♦ 

♦ 

♦ 


♦ 


Diagonal  wood  batten  construction 
Diagonal  boards  braced  on  the  exterior 
Hinged  or  sliding  operation 
Equipped  with  locks 


Regular  and  symmetrical  appearance 
Windows  placed  in  simple,  punched  openings 
Wood  frame 
Double-hung 

Multi-lights  (panes)  in  each  sash 

o  Obscured  glass  in  lower  sashes  of  bathroom  windows 
o  Clear  glass  in  all  other  sashes 

Simple  wood  surrounds  and  flat  wood  sills  inside 

Shutterless  exteriors 

Curtains  or  shades 

Hardware 

o  Metal  thumb-latches 
o  Spring-pinned  lower  sashes 

Hinged  wire  window  screens 
(at  operable  windows) 

o  Wood  rails  and  stiles 
o  Wire-guard  insect  screens 
o  Two  metal  hangers  per  screen 


Transoms 


♦ 


o  Wood  frame 
o  Fixed  sash 
o  Clear  lights 


♦  Steam  Plant  Windows  (Type  HSP-8) 


o 

o 

o 

o 

o 

o 

o 

o 


Regular  and  symmetrical  appearance 
Windows  placed  in  simple,  punched  openings 
Wood  frame 

Double-hung,  fixed  and  pivoting 
Multi-lights  in  each  sash 
Clear  glass 

Simple  wood  surroimds  and  flat  wood  sills  inside 
Shutterless  exteriors 


*  Listed  character-defining  features  of  access  doors  and  vehicular/loading  dock  doors  are  probable  only. 
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Doors  and  Windows 
Management  Guidelines 

Recommended  Not  Recommended 


Doors 

Protection  and  Maintenance 

Regular  cleaning  and  removal  of  loose  paint  prior  to 
reapplication  with  specification-approved  finish. 

Install  and  maintain  caulk  and  weatherstrip  on  exterior 
units  to  maximize  energy  efficiency. 

Periodic  lubrication  of  operable  hinges  and  hardware  to 
extend  life  and  inhibit  corrosion. 

Repair 

Repair  missing  hardware  or  doors  with  salvage  or 
in-kind  material. 

Replacement 

Restore,  repair  and  reutilize  original  remaining  material, 
including  wood  frames,  surrounds,  and  sills,  as  much  as 
is  practicable. 

Replace  non-original  doors  and  hardware  with  salvage  or 
in-kind,  specification-approved  units  painted  to  match 
original.  Replacement  units  should  be  permanently  dated 
in  an  inconspicuous  location.** 


Doors 

Protection  and  Maintenance 

Applying  excessive  layers  of  paint  to  hardware. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 


Replacement 

Using  a  substitute  unit  that  is  physically  incompatible 
with  the  character  of  the  historic,  original  doors. 
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Recommended 

Windows 

Protection  and  Maintenance  of  Restoration  Units 

Regular  cleaning  and  removal  of  loose  paint  prior  to 
reapplication  with  specification-approved  finish. 

Install  and  maintain  caulk  and  weatherstrip  to  maximize 
energy  efficiency. 

Exterior  storm  windows,  if  installed,  must  not  damage  or 
obscure  original  or  restoration  windows  and  frames. 
Interior  storm  windows,  if  installed,  should  include 
air-tight  gaskets,  ventilating  holes,  and/or  removable 
clips  to  ensure  proper  maintenance  and  to  avoid 
condensation  on  original  or  restoration  windows.** 

Replacement 

Replace  non-original  windows  with  salvage  or  in-kind, 
specification-approved  units  that  match  originals  in  size, 
operation,  glazing  pattern,  and  muntin  profile. 
Replacement  units  should  be  permanently  dated  in  an 
inconspicuous  location.** 

Restore,  repair,  and  reutilize  original  remaining  material, 
including  wood  frames,  surrounds,  sills,  and  screens,  as 
much  as  is  practicable. 

Remove,  document  and  archive  one  example  of  the 
existing  modern  vinyl-clad  windows  to  facilitate  future 
research.** 


Not  Recommended 

Windows 


Replacement 

Using  a  substitute  unit  that  is  physically  incompatible 
with  the  character  of  the  historic,  original  windows. 

Using  exterior  shading  devices. 

Using  false-muntined  windows. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Installing  interior  storm  windows  if  they  allow  moisture 
to  accumulate  and  damage  the  window. 

Installing  exterior  storm  windows  that  obscure  the 
original  or  restored  windows  and  fi-ames. 

Installing  replacement  window  and  transom  units  with 
fixed  thermal  glazing  or  permitting  windows  and 
transoms  to  remain  inoperable  rather  than  utilizing  them 
for  their  energy  conserving  potential. 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 


General  Specifications 

Doors 


29 


Replacement  exterior  doors  should  be  constructed  of  exterior  grade  wood.  Replacement 
doors  should  match  as  closely  as  possible  the  size,  material,  construction,  and  rail,  stile,  and  panel 
profiles  of  the  original  doors.  Fire-rated  exterior  doors  should  be  visually  similar  to  the  original 
wood  doors. 

Windows 

Replacement  windows  should  match  as  closely  as  possible  the  original  window’s  function, 
size,  material,  number  of  lights,  and  muntin  profile. 
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Special  Construction:  Character-Defining  Features* 

Original  Sun  Porches 

♦  Two-story  construction 

♦  Flat  roofs 

♦  Full-height  screened  openings 

♦  Simple  wood  railings 

Original  Sun  Rooms 

♦  One-  and  two-story  construction 

♦  Flat  roofs 

♦  Full-height  window  openings 

♦  Wood  spandrels  between  windows  on 
full-height  openings 

Original  Stoops 

♦  Wood  steps  and  structural  members 

♦  Simple  dimension  wood  railings 

♦  Stoop  supported  by  a  single  concrete  step 
or  foundation  member 

o  Smooth  surface 

o  Rectangular  in  shape 

o  Slab  exposed  to  seven  inches  above  grade 


Original  Ambulance  Drop-Offs 

♦  Wood  steps  and  platform 

♦  Poured-concrete  piers 

o  Smooth  surface 
o  Rectangular  in  shape 

♦  Wood  shed  roof  over  steps  and  platform 

Original  Loading  Docks 

♦  Poured-concrete  loading  platform  and  base 

♦  Poured-concrete  stairs 

♦  Wood  bumpers 

♦  Man  hole  covers  as  per  800  Series  plans 

Original  Penthouses  (on  types  HST-1  and  HST-2) 

♦  Cinder  block  construction 

♦  Roof  detailing  identical  to  typical  800  Series 

gabled  roof 

♦  Wood-batten  outswinging  door 

Original  Exterior  Basement  Entrances 

♦  Poured-concrete  foundation  walls  and  footings 

♦ 

♦ 


Poured-concrete  steps 
1  l/2"-diameter  pipe  railings 


Special  Construction 

Management  Guidelines 
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Recommended 

Original  Sun  Porches 
Original  Sun  Rooms 
Original  Stoops 
Original  Ambulance  Drop-Offs 
Original  Loading  Docks 
Original  Penthouses 
Original  Exterior  Basement 
Entrances 

Protect,  maintain,  repair,  and  replace  all  elements 
according  to  the  management  guidelines  for  each 
material. 


Not  Recommended 

Original  Sun  Porches 
Original  Sun  Rooms 
Original  Stoops 
Original  Ambulance  Drop-Offs 
Original  Loading  Docks 
Original  Penthouses 
Original  Exterior  Basement 
Entrances 

Failing  to  observe  the  management  guidelines  and 
general  specifications  for  each  material  present  in 
Special  Construction. 
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General  Specifications 

Replacement  materials  should  follow  the  original  800  Series  plans  and  specifications. 
Materials  should  be  finished  according  to  general  specifications  for  their  type. 
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Mechanical  and  Electrical: 

Character-Defining  Features* 


Electrical 

Exterior  and  Interior 

♦  Incandescent  lighting 

o  Porcelain  fixtures 
o  Simple  stamped-metal  shades 


Interior 

♦  Rectangular,  beveled-metal  switch 
and  outlet  plates 


*  Mechanical  components  not  visible  from  building  exteriors  are  not  included  within  this  management  plan. 


Mechanical  and  Electrical 

Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Improve  the  energy  efficiency  of  existing  systems  to 
reduce  the  need  for  new  equipment. 

Maintain  proper  circuit  loading  to  prevent  overload  or 
failure. 


Repair 

Repair  original  electrical  systems  by  augmenting  or 
upgrading  system  parts.* 

Replacement 

Replace  with  salvage,  in-kind,  or  compatible  substitute 
material  those  visible  features  of  the  original  electrical 
systems  that  are  extensively  deteriorated.** 

Install  new  systems  in  a  way  that  results  in  the  least 
alteration  possible  to  the  building.** 

Install  the  vertical  runs  of  conduit  in  closets,  service 
rooms,  pipe  chases,  and  wall  cavities.** 


Not  Recommended 

Protection  and  Maintenance 

Altering  visible  decorative  features  of  the  original 
electrical  system. 

Failing  to  provide  adequate  protection  of  materials  on  a 
cyclical  basis  so  that  deterioration  of  electrical  systems 
and  their  visible  features  results. 

Installing  unnecessary  additional  lighting,  outlets,  and 
switches. 

Overloading  existing  electrical  circuits. 

Repair 

Replacing  all  or  some  of  an  original  electrical  system 
when  it  could  be  upgraded  and  retained. 

Replacement 

Installing  a  new  electrical  system  so  that  significant 
original  structural  or  exterior  features  are  altered. 

Concealing  new  electrical  systems  in  walls  or  ceilings  in 
a  manner  that  requires  the  removal  of  original  building 
material. 

Cutting  through  relatively  inflexible  features  such  as 
masonry  walls  in  order  to  install  electrical  outlets  or 
switches. 


Failing  to  remove  non-original  electrical  system 


General  Specifications 


Replacement  elements  should  consist  of  first  quality  materials. 
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Site  and  District:  Character-Defining  Features 


♦  Low-slung  buildings 

♦  Corridors  both  perpendicular  and  parallel 
to  buildings 

♦  Uniform  appearance  and  symmetrical  arrangement 
of  buildings 

♦  Rectilinear  organization  of  buildings,  corridors, 
and  sidewalks 

♦  Pattern  of  solid  and  void  created  by  courtyards 
between  buildings 

♦  Relatively  undeveloped  landscape  setting 

♦  Flat  topography 


Site  and  District 

Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Protect  and  maintain  the  existing  topography  and  the 
relationship  between  remaining  buildings  and  courtyards. 

Maintain  proper  site  drainage. 

Survey  and  document  areas  where  terrain  will  be  altered 
during  work  to  determine  the  potential  impact  to 
landscape  features  or  archeological  resources.** 

Protect,  i.e.,  preserve  in  place,  important  archeological 
resources.  Plan  and  carry  out  any  necessary 
investigation  prior  to  disturbance  when  preservation  in 
place  is  not  feasible.** 

Manage  vegetation  to  prevent  impact  on  buildings  or 
structures  by  branches  or  roots. 

Repair 

Repair  or  reinforce  original  material  such  as  sidewalks, 
if  possible. 


Replacement 

Replace  features,  such  as  sidewalks  that  are  too  damaged 
to  repair,  with  in-kind  material.* 

Design  and  install  replacement  features  to  assist  in 
energy  conservation  of  nearby  buildings.* 


Not  Recommended 

Protection  and  Maintenance 

Retaining  known  non-historic  buildings  or  landscape 
features. 

Failing  to  undertake  adequate  measures  to  assure  the 
protection  of  building  and  landscape  features. 


Repair 

Replacing  an  original  feature  of  the  landscape  setting 
when  repair  and  limited  replacement  of  deteriorated  or 
missing  parts  is  appropriate. 

Using  a  substitute  material  for  the  replacement  part  that 
does  not  convey  the  visual  appearance  of  the  surviving 
parts  of  the  feature  or  landscape,  or  that  is  physically, 
chemically,  or  ecologically  incompatible. 

Replacement 

Removing  an  original  feature  of  the  building  or 
landscape  that  is  unrepairable  and  not  replacing  it,  or 
failing  to  document  the  new  work. 

Removing  a  historically  compatible  landscape  feature 
that  assists  in  energy  conservation  in  nearby  buildings. 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 


39 


General  Specifications 

Replacement  concrete  should  be  mixed  according  to  general  specifications  as  for  Concrete. 


Accessibility  Considerations 

Management  Guidelines 
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Recommended 

Comply  with  barrier-free  access  requirements  in  such  a 
manner  that  spaces,  features,  and  finishes  from  the 
restored  period  are  preserved. 

Work  with  access  specialists  and  Colorado  Historic 
Preservation  Office  in  the  design  of  appropriate  access 
solutions. 

Provide  barrier-free  access  that  promotes  independence 
to  the  highest  degree  practicable,  while  preserving 
significant  historic  features. 

Find  solutions  to  meet  accessibility  requirements,  such  as 
those  that  apply  to  compatible  ramps,  paths,  and  lifts, 
that  minimize  the  impact  on  historic  buildings  and  site. 


Not  Recommended 

Altering,  damaging,  or  destroying  features  from  the 
restored  period  while  attempting  to  comply  with 
accessibility  requirements. 

Making  access  modifications  that  do  not  provide  a 
reasonable  balance  between  independent,  safe  access  and 
preservation  of  historic  features. 

Making  modifications  for  accessibility  without 
considering  the  impact  on  the  historic  building  and  its 
site. 


Historic  Building  Cyclic  Maintenance  Schedule 
Old  Hospital  Complex,  Fort  Carson 

Building  No - 


Historic  Building  Maintenance  Checklist 
Old  Hospital  Complex,  Fort  Carson 

Building  No.  _  Date _ 


Condition  for  each  building  element  on  this  checklist  is  expressed  in  terms  of  function  and  operation,  as  well  as  expected  life 
with  no  maintenance  and  normal  use. 


Excellent . Performing  all  functions  and  operations;  will  continue  to  perform  until  next  inspection  cycle. 

Good . Minor  limits  of  function  and  operation;  will  perform  within  limits  for  at  least  1/2  of  inspection  cycle. 

Fair . Major  limits  of  function  and  operation;  limited  life  due  to  a  condition  that  will  continue  to  worsen. 

Poor . Not  performing  important  functions  and  operations;  at  or  near  end  of  useful  life. 


Q  Only  items  checked  off  in  the  left  column  were  evaluated. 


Key  to  Headings 

Major  System  or  Section 

Location  or  Subsection  (Inspection  cycle) 

Element  (description  of  element,  inspection  cycle,  and  condition) 
Sub-element 


Weather  Envelope 


Roof  exterior  (Annually) 

E 

G 

F 

P 

o 

shingles 

□ 

□ 

□ 

□ 

o 

flashing 

□ 

□ 

□ 

□ 

o 

drip  edge 

□ 

□ 

□ 

□ 

o 

dormers 

Walls  (Every  5  years) 

□ 

□ 

□ 

□ 

o 

cornice 

□ 

□ 

□ 

□ 

o 

paint 

□ 

□ 

□ 

□ 

o 

cinder  blocks  (broken,  chipped) 

□ 

□ 

□ 

□ 

o 

paint 

□ 

□ 

□ 

□ 

o 

mortar  joint 

□ 

□ 

□ 

□ 

o 

gable  vents 

Porches  (Semi-annually) 

□ 

□ 

□ 

□ 

o 

foundation 

□ 

□ 

□ 

□ 

o 

walls 

□ 

□ 

□ 

□ 

o 

railings 

□ 

□ 

□ 

□ 

o 

screens 

□ 

□ 

□ 

□ 

o 

windows 

Drainage  (Every  5  years) 

□ 

□ 

□ 

□ 

o 

diversion  channels 

□ 

□ 

□ 

□ 

o 

flow  away  from  foundation 

□ 

□ 

□ 

□ 

o 

drains  and  lines 

□ 

□ 

□ 

□ 

Reference  to 
further 
details  in 
Inspection 
Notes  No. 


1 


00000000  00000000  &  0  000000  00  000  0000 


Doors  (Every  5  years) 

E 

G 

F 

P 

paint 

□ 

□ 

□ 

n 

caulking 

□ 

□ 

□ 

□ 

glazing 

□ 

□ 

□ 

□ 

glazing  putty 

□ 

□ 

□ 

□ 

surrounds 

□ 

□ 

□ 

□ 

sill 

□ 

□ 

□ 

□ 

light  fixture  above  door 

□ 

□ 

□ 

□ 

hardware 

□ 

□ 

□ 

□ 

Windows  (Annually) 

paint 

□ 

□ 

□ 

□ 

caulking 

□ 

□ 

□ 

□ 

glazing 

□ 

□ 

□ 

□ 

glazing  putty 

□ 

□ 

□ 

□ 

surrounds 

□ 

□ 

□ 

□ 

sill 

□ 

□ 

□ 

□ 

screens 

□ 

□ 

□ 

□ 

hardware 

□ 

□ 

□ 

□ 

uctural  System 

Roof  and  Wall  Exterior  (Annually) 

alignment 

□ 

□ 

□ 

□ 

Foundation  Exterior  (Annually) 

drainage 

□ 

□ 

□ 

□ 

cracking/settling 

□ 

□ 

□ 

□ 

foundation  vents 

□ 

□ 

□ 

□ 

crawl  space  hatches 

□ 

□ 

□ 

□ 

hatch  doors 

□ 

□ 

□ 

□ 

surrounds 

□ 

□ 

□ 

□ 

Foundation  Interior  (Every  5  years) 

evidence  of  water  entry 

□ 

□ 

□ 

□ 

evidence  of  animal  entry  or  infestation 

□ 

□ 

□ 

□ 

Attic  Faming  (Every  5  years) 

sheathing 

□ 

□ 

□ 

□ 

rafters/trusses 

□ 

□ 

□ 

□ 

dormer  framing 

□ 

□ 

□ 

□ 

Attic  Floor  (Every  5  years) 

plates 

□ 

□ 

□ 

□ 

joists 

□ 

□ 

□ 

□ 

flooring 

□ 

□ 

□ 

□ 

insulation 

□ 

□ 

□ 

□ 

2 


000000  oOOO 


Exterior  Detail 


Entrance  Stairs  (Annually) 

E 

G 

F 

P 

(3  treads 

□ 

□ 

□ 

□ 

(2)  risers 

□ 

□ 

□ 

□ 

Q  carriage 

□ 

□ 

□ 

□ 

(2)  supports 

□ 

□ 

□ 

□ 

(2)  paint 

□ 

□ 

□ 

□ 

Q  concrete  pier 

□ 

□ 

□ 

□ 

Grounds  and  Site 

(3  Lawns  (Semi-annually) 

□ 

□ 

□ 

□ 

Q  Plantings  (Semi-annually)  Endangering  Building? 

□ 

Yes 

□ 

No 

(3  Sidewalks  (Semi-annually) 

□ 

□ 

□ 

□ 

3 


Inspection  Note  No: _ 

Building  No.  _ _ 

Prepared  by: _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ ^times  per _ 

Q  Corrective  Maintenance  Q  One  Time  q  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No: _ 

Building  No. _ 

Prepared  by:  _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ times  per _ 

Q  Corrective  Maintenance  Q  Cne  Time  Q  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No: _ 

Building  No.  _ _ 

Prepared  by:__ _ 

Type  of  Work 

Q  Repair  O  Preventive  Maintenance  O  Cyclic: _ ^times  per _ 

O  Corrective  Maintenance  Q  Cne  Time  Q  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Historic  Building  Cyclic  Management  Record 
Old  Hospital  Complex,  Fort  Carson 

Building  No. _ 

Reference  to  further  details  in  Inspection  Note  No. 


Attach  manufacturers  literature  and  Material  Safety  Data  Sheets  (MSDS)  behind  this  form. 


Reference  Materials 


Architectural  Drawing  Index 


Management  and  Maintenance  Plan 
Old  Hospital  Complex,  Fort  Carson 


Overview: 

This  section  includes  an  index  of  drawings  available  at  the  Fort  Carson  Directorate  of 
Public  Works.  Additional  drawings  not  on  file  at  Fort  Carson  may  be  found  at: 

—  U.S.  Army  Corps  of  Engineers  Office  of  History,  Fort  Belvoir,  VA. 

—  U.S.  Army  Corps  of  Engineers  Technical  Center  of  Expertise  for  Preservation  of  Historic 
Structures  and  Buildings,  Seattle,  WA. 

—  U.S.  Army  Corps  of  Engineers  Construction  Engineering  Research  Laboratories,  Facilities 
Technology  Laboratory,  Maintenance,  Management  and  Preservation  Division. 


Complex  Mobilization  Hospital  Buildings  800-1751  Miscellaneous  Details 

Complex  Mobilization  Hospital  Buildings  800-1754  Miscellaneous  Details 

Complex  Mobilization  Hospital  Buildings  800-1756  Miscellaneous  Details 
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S-6222  Hospital  Nurses  or  Officer  Quarters,  Type  HNQ-63  or  HOQ-63.  B.U.D.  Second  Floor  Plan 
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S-6222  Hospital  Nurses  or  Officers  Quarters,  Type  HNQ-63  or  HOQ-63  F.U.S.  First  Floor  Plan 
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S-6226  Administration  and  Receiving,  Type  HAR-l  CCH-3.3  -F  Miscellaneous  Construction  Details  04-25-45 

S-6226  Administration  and  Receiving,  Type  HAR-l  CCH-3.3 1  -F  Elevations  and  Sections 

S-6226  Administration  and  Receiving,  Type  HAR-l  CCH-3.32  -F  Foundation  and  Floor  Framing  05-08-45 
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S-6244  Standard  Ward,  Type  HSW-98  32-02-02  -F  Hospital  Modernization,  Malaria  Ward  Plans  10-16-70 

S-6247  Special  Ward,  Type  HSPW-76  B  U  D.  First  Floor  Plan 

S-6247  Special  Ward,  Type  HSPW-76  B.U.D.  Second  Floor  Plan 
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S-626I  Hospital  Post  Exchange,  Type  HPE-1  CCH-?  -F  Elevations 

S-6261  Hospital  Post  Exchange,  Type  HPE-1  CCH-3.23  First  Floor  Framing  Plan  and  Details  05-23-45 

S-6261  Hospital  Post  Exchange,  Type  HPE-1  CCH-3.25  -F  Roof  and  Second  Floor  Framing  Plans  05-28-45 
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Interior  to  determine  the  appropriateness 

of  proposed  project  work  on  registered  Federal  agencies  in  carrying  out  their  his- 
properties  within  the  Historic  Preservation  toric  preservation  responsibilities  for 
Fund  grant-in-aid  program,  the  Standards  properties  in  Federal  ownership  or  control; 
for  Rehabilitation  have  been  widely  used  and  State  and  local  officials  in  reviewing 
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destroy  materials,  features  or  finishes  that  1.  A  property  shall  be  used  for  its  historic 

are  important  in  defining  the  building’s  purpose  or  be  placed  in  a  new  use  that 

historic  character.  For  example,  certain  requires  minimal  change  to  the  defining 
treatments  — if  improperly  applied — may  characteristics  of  the  building  and  its  site 

cause  or  accelerate  physical  deterioration  and  environment. 


2.  The  historic  character  of  a  property  shall  7.  Chemical  or  physical  treatments,  such 
be  retained  and  preserved.  The  removal  of  as  sandblasting,  that  cause  damage  to 
historic  materials  or  alteration  of  features  historic  materials  shall  not  be  used.  The 
and  spaces  that  characterize  a  property  surface  cleaning  of  structures,  if  appropri- 
shall  be  avoided.  ate,  shall  be  undertaken  using  the  gentlest 
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same  material.  Because  this  approach  may  new  feature  based  on  such  information  is 
not  always  be  technically  or  economically  appropriate.  However,  a  second  accept- 
feasible,  provisions  are  made  to  consider  able  option  for  the  replacement  feature  is 
the  use  of  a  compatible  substitute  material. 
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Applying  compatible  paint  coating  systems  Failing  to  follow  manufacturers’  product  and  application  instruc- 

following  proper  surface  preparation.  tions  when  repainting  masonry. 

Repainting  with  colors  that  are  historically  Using  new  paint  colors  that  are  inappropriate  to  the  historic 

appropriate  to  the  building  and  district.  building  and  district. 


Evaluating  the  overall  condition  of  the  masonry  Failing  to  undertake  adequate  measures  to  assure  the  protection 
to  determine  whether  more  than  protection  and  of  masonry  features, 
maintenance  are  required,  that  is,  if  repairs  to  . 
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Using  mud  plaster  as  a  surface  coating  over  Applying  cement  stucco  to  unfired,  unstabilized  adobe.  Because 

unfired,  unstabilized  adobe  because  the  mud  the  cement  stucco  will  not  bond  properly,  moisture  can  become 

plaster  will  bond  to  the  adobe.  entrapped  between  materials,  resulting  in  accelerated  deteriora¬ 

tion  of  the  adobe. 


Cutting  damaged  concrete  back  to  remove  the  Patching  concrete  without  removing  the  source  of  deterioration 
source  of  deterioration  (often  corrosion  on 

metal  reinforcement  bars).  The  new  patch  must 
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Replace 
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Recommended  Not  Recommended 

Identify,  retain,  and  preserve 

Identifying,  retaining,  and  preserving  wood  Removing  or  radically  changing  wood  features  which  are  impor- 
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next  sound  layer  using  the  gentlest  method  butane  torches,  sandblasting  or  waterblasting.  These  methods  can 

possible  (handscraping  and  handsanding),  irreversibly  damage  historic  woodwork, 

then  repainting. 


DoiorumKcd  cl(if)l)(Uirds  are  heitig 
selectively  replaced,  thereby  maximizing 
retention  of  the  historic  siding. 
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Applying  compatible  paint  coating  systems  Failing  to  follow  manufacturers’  product  and  application  instruc- 

following  proper  surface  preparation.  tions  when  repainting  exterior  woodwork. 
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To  replace  deteriorated  portions  of  the  feasible,  then  a  Compatible  substitute  materia 

cohmw,  strips  of  new  wood  were  milled  to  mav  be  Considered. 

conform  to  the  shape  and  appearance  of  ^ 

the  old  column  framework,  glued  in  place, 
then  back-primed  and  painted. 


Design  for  Missing  Historic  Features 

The  following  work  is  highlighted  to  indicate  that  it  represents 

the  particularly  complex  technical  or  design  aspects  ofrehabili- 
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paint  shonlci  he  re-appliai  to  exterior  tnr- 
on  a  regular  basis. 
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any  cleaning  procedure  and  then  testing  to  assure  texture,  and  finish  of  the  metal;  or  cleaning  when  it  is  inappropri- 
that  the  gentlest  cleaning  method  possible  is  ate  for  the  metal. 

sefccted  or  determining  that  cieaning  is  inappto-  R,„„,i„g ,,,,  The  patina  may  be  a  protec- 

pnate  or  t  e  particu  ar  meta  .  coating  on  some  metals,  such  as  bronze  or  copper,  as  well  as  a 

significant  historic  finish. 


Recommended  Not  Recommended 

Cleaning  soft  metals  such  as  lead,  tin,  copper.  Cleaning  soft  metals  such  as  lead,  tin,  copper,  terneplate,  and  zinc 

terneplate,  and  zinc  with  appropriate  chemical  with  grit  blasting  which  will  abrade  the  surface  of  the  metal, 

methods  because  their  finishes  can  be  easily 
abraded  by  blasting  methods. 
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Recommended  Not  Recommended 

Applying  appropriate  paint  or  other  coating  Failing  to  re-apply  protective  coating  systems  to  metals  or  alloys 

systems  after  cleaning  in  order  to  decrease  the  that  require  them  after  cleaning  so  that  accelerated 

corrosion  rate  of  metals  or  alloys.  corrosion  occurs. 
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Identify,  retain,  and  preserve 

Identifying,  retaining,  and  preserving  roofs — and  Radically  changing,  damaging,  or  destroying  roofs  which  are 
their  functional  and  decorative  features — that  are  important  in  defining  the  overall  historic  character  of  the  building 
important  in  defining  the  overall  historic  charac-  so  that,  as  a  result,  the  character  is  diminished. 


also  be  checked  for  proper  venting  to  prevent 
moisture  condensation  and  water  penetration; 
and  to  insure  that  materials  are  free  from 
insect  infestation. 


Recommended  Not  Recommended 

Providing  adequate  anchorage  for  roofing  mate-  Allowing  roof  fasteners,  such  as  nails  and  clips  to  corrode  so  that 

rial  to  guard  against  wind  damage  and  roofing  material  is  subject  to  accelerated  deterioration, 

moisture  penetration. 
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office,  or  storage  spaces;  elevator  housing;  decks  or  destroying  character-defining  roofing  material  as  a  result  of 
and  terraces;  or  dormers  or  skylights  when  incompatible  design  or  improper  installation  techniques, 

required  by  the  new  use  so  that  they  are  incon¬ 
spicuous  from  the  public  right-of-way  and  do  not 
damage  or  obscure  character-defining  features. 
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Identify,  retain,  and  preserve 

Identifying,  retaining,  and  preserving  windows —  Removing  or  radically  changing  windows  which  are  important  in 
and  their  functional  and  decorative  features —  defining  the  historic  character  of  the  building  so  that,  as  a  result. 
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Recommended  Not  Recommended 

Replace 

Replacing  in  kind  an  entire  window  that  is  too  Removing  a  character-defining  window  that  is  unrepairable  and 
deteriorated  to  repair  using  the  same  sash  and  blocking  it  in;  or  replacing  it  with  a  new  window  that  does  not 

pane  configuration  and  other  design  details.  If  convey  the  same  visual  appearance. 
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Building  Exterior  Windows  33 
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Repair 

Repairing  entrances  and  porches  by  reinforcing  Replacing  an  entire  entrance  or  porch  when  the  repair  of  materials 
the  historic  materials.  Repair  will  also  generally  and  limited  replacement  of  parts  are  appropriate. 

include  the  limited  replacement  in  kind-or  with  ^  substitute  material  for  the  replacement  parts  that  does  not 

compatible  substitute  matenal-of  those  exten-  pf  ,he  surviving  parts  of  the  entrance 
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Recommended  Not  Recommended 

Replace 

Replacing  in  kind  an  entire  entrance  or  porch  that  Removing  an  entrance  or  porch  that  is  unrepairable  and  not 
is  too  deteriorated  to  repair — if  the  form  and  replacing  it;  or  replacing  it  with  a  new  entrance  or  porch  that  doc 

detailing  are  still  evident — using  the  physical  not  convey  the  same  visual  appearance. 
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Stripping  storefronts  of  historic  material  such  as  wood,  cast  iron, 
terra  cotta,  carrara  glass,  and  brick. 
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Building  Exterior  Storefronts 
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Identify,  retain,  and  preserve 

Identifying,  retaining,  and  preserving  structural  Removing,  covering,  or  radically  changing  features  of  structural 
systems — and  individual  features  of  systems—  systems  which  are  important  in  defining  the  overall  historic  charac- 

that  are  important  in  defining  the  overall  historic  ter  of  the  building  so  that,  as  a  result,  the  character  is  diminished. 
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Replace 

Replacing  in  kind — or  with  substitute  material —  Installing  a  replacement  feature  that  does  not  convey  the  same 

those  portions  or  features  of  the  structural  system  visual  appearance,  e.g.,  replacing  an  exposed  wood  summer  beam 
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Limiting  abrasive  cleaning  methods  to  certain  Changing  the  texture  and  patina  of  character-defining  features 

industrial  or  warehouse  buildings  where  the  through  sandblasting  or  use  of  abrasive  methods  to  remove  paint, 

interior  masonry  or  plaster  features  do  not  have  discoloration  or  plaster.  This  includes  both  exposed  wood  (includ- 

distinguishing  design,  detailing,  tooling,  or  ing  structural  members)  and  masonry. 
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Replace 

Replacing  in  kind  an  entire  interior  feature  or  Removing  a  character-defining  feature  or  finish  that  is  unrepairable 
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Recommended  Not  Recommended 

Identify,  retain  and  preserve 

Identifying,  retaining,  and  preserving  visible  Removing  or  radically  changing  features  of  mechanical  systems 
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Improving  the  energy  efficiency  of  existing  mech-  Installing  unnecessary  air  conditioning  or  climate  control  systems 
anical  systems  to  help  reduce  the  need  for  which  can  add  excessive  moisture  to  the  building.  This  additional 

elaborate  new  equipment.  Consideration  should  moisture  can  either  condense  inside,  damaging  interior  surfaces,  or 

be  given  to  installing  storm  windows,  insula-  pass  through  interior  walls  to  the  exterior,  potentially  damaging 

ting  attic  crawl  space,  or  adding  awnings,  adjacent  materials  as  it  migrates. 
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Providing  proper  drainage  to  assure  that  water  Failing  to  maintain  adequate  site  drainage  so  that  buildings  and  site 
does  not  erode  foundation  walls;  drain  toward  the  features  are  damaged  or  destroyed;  or  alternatively,  changing  the 
building;  or  damage  or  erode  the  landscape.  site  grading  so  that  water  no  longer  drains  properly. 
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Protect  and  maintain 

Protecting,  c.g.,  preserving  in  pl'Acc  iiuportiiiu  Leaving  known  archeological  material  unprotcclecl  so  that  it 

archeological  resources.  damaged  din  ing  reh.ahilitation  work. 


Providing  continued  protection  of  masonry,  Failing  to  provide  adequate  protection  of  materials  on  a  cyclical 

wood,  and  architectural  metals  which  comprise  basis  so  that  deterioration  of  building  and  site  features  results, 

the  building  and  site  features  through  appropri¬ 
ate  cleaning,  rust  removal,  limited  paint  removal, 
and  re-application  of  protective  coating  systems. 
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Replace 

Replacing  in  kind  an  entire  feature  of  the  build-  Removing  a  feature  of  the  building  or  site  that  is  unrepairable  and 

ing  or  site  that  is  too  deteriorated  to  repair  if  the  not  replacing  it;  or  replacing  it  with  a  new  feature  that  does  not 

overall  form  and  detailing  are  still  evident.  convey  the  same  visual  appearance. 
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Evaluating  the  overall  condition  of  the  building  Failing  to  undertake  adequate  measures  to  assure  the  protection  of 
and  landscape  features  to  determine  building  and  landscape  features. 

whether  more  than  protection  and  maintenance  , _ 
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Recommended  Not  Recommended 

District/Neighborhood 

Maintaining  those  existing  landscape  features  Stripping  the  setting  of  landscape  features  and  landforms  so  that 

which  moderate  the  effects  of  the  climate  on  the  the  effects  of  the  wind,  rain,  and  the  sun  results  in  accelerated 
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Recommended  Not  Recommended 

Considering  the  use  of  lightly  tinted  glazing  on  Using  tinted  or  reflective  glazing  on  character-defining  or  other 
non-character-defining  elevations  if  other  energy  conspicuous  elevations, 
retrofitting  alternatives  are  not  possible. 
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Placing  functions  and  services  required  for  the  Expanding  the  size  of  the  historic  building  by  constructing  a  new 

new  use  in  non-character-defining  interior  spaces  addition  when  the  new  use  could  be  met  by  altering  non-character- 
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Placing  new  additions  such  as  balconies  and  Designing  new  additions  such  as  multi-story  greenhouse  additions 

greenhouses  on  non-charactcr-defining  elevations  that  obscure,  damage,  or  destroy  character-defining  features  of  the 

and  limiting  the  size  and  scale  in  relationship  to  historic  building, 
the  historic  building. 
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Identifying  the  historic  building’s  character  Undertaking  code-required  alterations  before  identifying  those 

defining  spaces,  features,  and  finishes  so  that  spaces,  features  or  finishes  which  are  character-defining  and  must 

accessibility  code-required  work  will  not  result  in  therefore  be  preserved. 


tv. 


I 


U( 

O 


E 


U( 


r-" 

00 

GJ 

3 

C3 

<U 

V-4_( 

bJD 

</5 

C 

C 

■  ^ 

(U 

c 

c 

<u 

CJ 

-o 

1 

Ui 

'5 

ii 

CT 

OJ 

CJ 

1-1 

« 

u 

-C 

u 

t2 

bJD 

'c^ 

s 

05 

<U 

u 

o 

o 

CC 

t/5 

-C 

Cl 

-o 

Ui 

O 

bB 

cx 

.£ 

s 

‘bb 

o 

C3 

CJ 

g 

o 

•4-» 

-XJ 

bX) 

c 

bX) 

*w 

.£ 

Cu 

*c 

£ 

(U 

4-1 

< 

4^ 

« 

c  <u 

GJ  O 
p  ^ 

g  & 

CT 

p  a 


^  <L)  HD 

^  ^  s 

«  tJ  - 


<u 


JG 


(U 


w  ^ 

rrt  -C  ^ 

_g  -b  JG 

-c  c 
.ti  C  CG 

oj  ^ 

E  £ 

C  ^ 


Dh  "5 


3  3 
0  “  « 
J  -E  vii 


Tie  historic  cast  iron  railing  was  preserved 
ihen  a  permanent  ramp  was  designed  for 
Sij  museum  *s  main  entrance. 


Accessibility  ( 'onsiclcrntions 


Health 
and  Safety 
Considerations 


kT'  (U 
^  4-» 


C  CTS 

O  C 


^  CJ  .5 


£  2 


C  J3 


<u 


(U 

> 

<D 

(U 

JD 

O 

CO 

"13 


CO 

W) 

.S 

*2 

U( 

<u 

o. 

o 

Ui 


0 

U( 

CL 

.9" 

‘g 

n3 

CO 

E 

0 

12 

"g 

d) 

"O 

CO 

G 

0 

G 

CC5 

G 

0 

05 

<U 

G 

u 

CJD 

g: 

CO 

u 

*G 

G 

d) 

CU 

> 

d) 

0 

1-1 

CO 

CU 

CO 

2 

u 

*4-1 

CL 

?-( 

0 

d) 

12 

G 

CJ 

d) 

4-^ 

G 

CU 

*> 

CU 

CU 

G 

4^ 

U 

'G 

qj 

w 

nD 

u 

Cl 

0 

P 

p 

G 

05 

G 

V-( 

4»t 

05 

d) 

CL 

nD 

G 

CO 

Cl 

a 

G 

CO 

2 

0 

05 

c 

o 


05 

(U 

u 

WD 

c 

12 

05 

<U 

no 

C 

O 


CO  -tn 

K  r> 


tJD 

c 


<u 


05 

no  ^  ^ 

Ui 

(U  ^ 

-O  ft 


o 

‘C 

o 


CO 

a 
o 

*-  ^ 
w  o 


o 

u 

o 

o 


05 

(U 

o 


4-i 

(U 

CO 
.  ^ 


-o 

c 

05 

"13 

Ut 

D 


C 
O 

(U 

^  > 
Tj  2 

o  *x: 
u-(  — ( 


ui 

CO 

CO 

<u 

<u 

C 


G 

CU 

bJD 

CO  05 

.2 

<u  d) 

'•Ut 

-a  gg 

d) 

0  — ^ 

CU 

u  G 

s 

4^ 

cl 

0 

G 

"2 

g: 

55  S 

2  '"/g 


05 

.y  s 

ij 

tj  o 

(U  u 
fcJD 

rs  G 
4-»  ^ 

rG 

'-M  G 

^  2 
CO  -O 


-a 

v-« 

rt  3 
^  _8 

CO  CQ 

<u  *n  ' 

S  CL. 

ry^ 

fcJD  CO 

C 

.  *G  ^ 

G  CO 

CG  'G 

o  .S 

"O 

u  ^ 

<D  G 


CL) 

nD 

O 

u 

JJ 

JD 

• 

CO 

G 

O 

CL 

CO 

<U 

Ut 

<U 

-G 


u 

05 

U( 

05 

JG 

o 


’G 

O  .b 

Sr  cr 
c  p 
G 

O  ^ 
O  ^ 

a 

B  S 

CO 

CU  ^ 

"S  ^ 

4-i 

cd  o 
CO  CL 


05  ^  —  -G" 


2  y 
*3  *2 
iS  ^ 
o  6 


11  .2 
Cl  CO 

2^  00 
G  C 
LG  qy 

12 

no  G 

<U  05 

.!g  cl 

G  G 

cr  y 

Ui  O 

bJD  no 
^G  G 
'C  G 
G  CO 
U  .tJ 
G 

CO  G 


05 

JO 

D 


U( 

05 

GJ 


T3  M 

(U  c 

-G  o 

:=  .§ 

CL -2 

a  cc 

o  c 

y  .2 

« rt 

Ui  -i-i 
CO  oO 

(u  rG 

JQ  J3 


G  v-( 
O  ^ 
•G  2 

05  o 
CL  ^ 
o  G 

S  O 

^  CJ 

M-t  U| 

O 

Cy  CO 
<U  (L) 

^  W 
05 

GJ  ^ 

Jll 

*1-'  05 

t— (  -G 


i-.  <U  _ 

p 

=  E  ^ 

bJDno 
.2  G 
no  ^ 
rG  s-( 
G  O 
M  _0 

(L>  G' 

S  § 

G  -G 

2  S 
S  .2 
2 
o 

U  05 


-o 

G 


2  S 


C3 

CL 

no 

05 

nD 

G 

05 

CO 


p  (U 

CL'S 

2  G 
«G 


K.  C« 

G  C 
05  O 

&  *G 
G  05 
D  bO 
—  O 

^2.S  C 

E  2  — 

'3 


05  G 


<U 

^  5-( 

O  05 
4-»  O 

2  W) 

§-s 

nD  ^ 

G  J 

«  O 
^  PL 


G 

^  CO 
05  05 

"o  -5 

2  S 

o 

(U 

S  CT 

O  <u 

CO  J-( 

.2^ 

^  >- 

"G  ^  ■ 
^  c 
G  C 
G 
n3 
G 

05 


O 

<w 

u. 

O 

I2 

‘4-j 

Ui 

05 

CL 

U( 

O 

g" 

o 


G 

<U 

2 


G 

CO 

CL 

05 

U 

C 

<u 


Q/5 

a 

o 


C-) 


>>  c3 
+-*  ^ 

2  ^ 

^  s 

d  ^  G 

fl  i  ^ 

G 


s  u 


V5 

o 


C3 

s 

n3 


CJ 


rt 

C-O 


removal.  All  workers  involved 
in  the  encapsulation,  repair,  or 
removal  of  known  toxic  materials 
should  be  adequately  trained  and 


o 

Z 


-o 

o 

-a 

c 

o 

B 

B 

o 

u 


^  s 


C-)  rt  -C 

V  Cl. 

i>  ^  ^ 

T3 
O 
o 


OD 


fcJD  t: 

r“ 

.=;  tjJD 

c 

S  ^ 

a>  ZU 
"TJ  C 
C  <U 

D  72 


3 

S 

-o 

c 

C5 

CiC 

a 

'5 

Q->  * 
-X} 


o 

•w 


c/3 


4— >  r3 

c3  -a 


00 


C  ^ 
“TD 
12  C 

‘5 

-O  c/T 


o 

c 


4— »  W 

CO  <L> 


«  S 

-  « 
bJD  CLi 
C  ^ 

S  ?P 

V4-,  C3 


CJ  'J-t 
t— I  ” 


& 

O 

-o 

<D 

Ui 

•—  CO 

3  00 

cr  o 

<u  ^ 

i  o 

-O  cu 
O  t3i) 
U 


o 

fcJD 

.S 

(tT  ~o 

CD  —H 

U  *3 
Cu 

C3 

^  O 

c 

o 


3 

^3 

'3 

JJ) 

CO 

1 

TO 

TO 

CJ 

Vi 

CJ 

41 

U 

Cm 

0 

4^ 

CO 

CO 

‘E 

^3 

CJ 

> 

Vi 

u 

TO 

Vi 

TO 

0 

P 

Vi 

CJ 

3 

0 

CO 

CJ 

U 

TOD 

TO 

Vi 

CJ 

4-» 

C/T 

CJ 

Vi 

Ou 

TOD 

C 

E 

15 

Vi 

CJ 

*>^ 

TO 

TO 

3 

4-» 

J3 

0 

E 

”3 

TO 

CJ 

CJ 

Vi 

41 

CO 

CJ 

CJ 

0 

CJ 

Vi 

c/T 

V4-1 

CJ 

”3 

JC 

3 

CJ 

Vi 

Vi 

> 

"O 

o 

u 

>. 
.  u 


tJD  ja  jc 

c  ^  .ti 

*5b  ‘E  ^ 

«  C3  r 

i^l 

•a  «  E 

b£  tn  2 

C  lU 

■g  =  2 

TO  £i 

<  «^  •« 


"O  <u 
3  C 
C 

cs  "O 

c 

C3 


O 

c 


’"1  ^ 

"O  -c 

o  u 

cj  3 

^  -S 

V4_(  ^ 

53  ^ 

CO  4-» 


<u 


-o 

TO  S 

^  a 


CCJ 

-C 


3 

<u 

u. 

^  <D 

.ti  "3 
^  O 
>  u 
WD  o 

41 

&  C 

C  CO 

O  W) 


(U 

u 

C3 

a 

CO 

ta  , 

.E 

.£  > 

'-I-I  u* 

CD  o 
•a  CO 

•  P 

Ui  u 

2  ^ 
u  a> 
nj  u 
J-i  C3 

D 

O  j:: 
w  CO 
c3 


(j  C  -3  ^ 

W  -Ut  Vfc-. 


3  "O 

'-^  O 

"  -g 

!  I 

3  ^ 
O  C 
-C  <1^ 

•s  2 

^  H 

CO  CC 

OJ  JIS 
^  C3 

■  S"  w 

•S  .S 

C3  ‘co 

-o  5 

gl 

CO  CO 
0^  CO 
Ui  (D 
3  ^ 
ti  00 
TO  2 
.D  .3 

V*-, 

o  72 

*C  512 

(U  C 

E  8 
.y  S 

ts  t 
3  & 
00  -o 
c  c 

O  00 


C.;  CO 

Q  a 


>. 
D  C 

o 

^  -o 
c 

c  ” 

^  CJ 

CO  4~» 

:2  ^ 
Vi  -n 
<D  c 
«  O 

2  c 

00  tj 

a  <L> 

- •  CO 

C3 

-C 


c 

CJ 

CJ 

-Ti 

<L) 

> 

r3 


CO 

-u 

o 

r** 

'Ti 

(U 

E 

4-> 

c 

CJ 

E 

CJ 


<L> 


3 

JO 


TO 

j:) 

TO 


2  ^ 
><  -C 

O  CO 

-U>  QJ 

00  ^ 
C  -C 
•r  00 
>  3 

§  o 
B  o 

cti  *6 


TO 
3 

cr 

CJ 
W  TD 
.>  TO 

CO  C 

TO  *- 
>  <D 
C  JQ 

2 

CO  '•“* 

C 

Vi  ^ 

2  o 

'1:1 

TO  CO 


CJ 

a. 

o 

4-» 

T3 

>-i 

TO 

00 

CJ 

Vi 

4-> 

3 

O 

u* 

I 

CO 

TO 


TO 

E 

00 


3  TO 

’2  J2, 

-Q  TO 

4-» 

3  c 

v2  <U 

-C  P 

S  2 

jr  -g 

3 


00  . 

c 


CJ 

^"3 
.3  C 
>  TO 
O  ^ 

E  3 

<L>  5 

0^  2 


>  C 

2  £ 

^  - 

Vi 

O 


> 

O 

u 

Pj 


S  S  J  ' 

.12  S  u  ( 

“S-g  2^ 

•ri  s  .i2  *: 

( 

S  £;t- 

•0  ^ 

I  5«1 

^  ^  s  : 


^  c: 

S: 

::i 


TO 

E 

4-> 

TO 


CJ 

CQ 

CJ 

Di 

X 

CJ 

0 

’> 

CJ 

■3 

CO 

*E 

4-> 

Cm 

CO 

Vi 

Vi 

0 

"O 

Cm 

c 

1  . 

C/T 

TO 

3 

"3 

0 

-C 

■M 

’ 

0 

"w 

CJ 

CO 

CJ 

Vi 

3 

41 

> 

E 

TO 

CO 

Vm 

TOD 

c/T 

-E 

E 

c^ 

CJ 

41 

CJ 

0 

7Z3 

CO 

TO 

3 

>N 

Cu 

jp 

CO 

CO 

0 

>v 

41 

0 

'u 

0 

4-> 

.<L) 

VM 

TO 

cn 

"C 

0 

41 

X3  JP 

0^0 


00 

c 

00 

TO 

E 

TO 


CO  ^ 

S  J3 

00  TO 
C  CJ 
TO  ^ 

«E  4-» 

u  c 
00  -2 
3  TO  CO 
>  CO 
3  CJ 
3 

•5!  CT  CJ 
CJ  -Q 


a; 


TO 


CJ 

c  - 

M 

TO 

.TOD 

or 

0  C 

CO  *"■ 

a  g 

CO 

CJ 

> 

41 

c 

CJ 

TO 

• 

> 

TO 

0 

41 

3^ 

‘C 

CO 

CJ 

a  ^ 

.TO 

Ui 

0  TO 

‘G 

0 

i=: 

Cu  oj 

Vm 

CO 

CJ 

a  J3 

0 

y 

TO  ^ 

CJ 

*> 

JC  ^ 

"3 

CJ 

M  '-Vi 

0 

-0 

^  TO 
CJ  J-J 
CO  CJ 

o  Jr: 

TO 

^  >> 
O  Vi 

^  TO 

CO 

^  u 

M-i  CJ 

TO  W 
CO  C 


CJ  vi 

«  ° 
U  CO 

O 


-3 

C  ^ 
TO  ti 
CO  52 


CO 

<u 

C 

<u 


o 

CO 


‘3 

cr 

CJ 

JP 

41 

’X 

0 

-C 

41 

CJ 

*3 

U 

CJ 

-0 

0 

U 

”3 

CJ 

-0 

CJ 

> 

E 

vm 

CJ 

g 

> 

‘3 

CJ 

CJ 

41 

G 

41 

‘co 

-it: 

t1 

TOD 

C 

15 

Vi 

c/T 

E 

Vi 

.2 

'C 

CJ 

JO 

-3 

CJ 

rE 

> 

TO 

CJ 

JO 

0 

0 

0 

4i 

CO 

Qi 

*C 

c 

Vi 

Cl. 

& 

>. 

CO 

3 

CO 

u 

CO 

TO 

U 

Upgrading  historic  stairways  and  elevators  to  Damaging  or  obscuring  historic  stairways  and  elevators  or  altering 

meet  health  and  safety  codes  in  a  manner  that  adjacent  spaces  in  the  process  of  doing  work  to  meet  code  require- 

assures  their  preservation,  i.e.,  so  that  they  are  ments. 
not  damaged  or  obscured. 


C*’^^»attgio'oooQOQi»^oo^j|((lgajgg^ 


;;<iC€tCI)mtqi990Q9tKKlQ^^^ 


H  ll®« 


: StlwC;'? A<M,  .  J 


■  I  i' 


Y'mm 


tel  Jif |li  1'^' 


^  t 

'Xj"  ^ 

^  -  ’  >.  <5.1 

■  •*  , 

"  ""'I 

;t . 


ill 


E,»r /"'?■' -.i&^A  ^ 


i- 


TD  to 
O  C 
O  'C 

5  ii 


C3  JZ 
^  > 
u  ^ 

to  £P 
^  c 


^  V  ^ 

w  c3 

c  ^  d 

S  5 
OJ  15  ?2 
-o  c 

>N  'C  u 

(U  S" 

>  ^  o 

•--  c/5  W 

a  ^ 

O  (J  V+-4 

C/3  3  o 

^  G 
C  c/3''  O 

^  £  ’-5 

CTJ  oj  C 

4-»  W  O 

00  (/3  4-1 

c  ^ 

H-t  C/3  5-f 


^  -2 
^  s  ^ 

*5  .g 

=  l-l-S  O 
8  Si  2;  2  J 

11^0 


o 

5  =:  S?  »- 


t<5  ^  ^  .  . 

vsl-^t^ 
^  ^  ^ 
•S|  2f*«  2  8 
S-§^§-£  5  1 
<  .5  S  a. 
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Co-Published  Books 
Interiors  Handbook  for  Historic  Buildings. 
National  Park  Service  and  the  Historic  Preserva¬ 
tion  Education  Foundation  (HPEI').  Charles  E. 
Fisher,  Ed.  Prepared  for  a  national  conference  on 
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Preservation  Tech  Notes 


Exterior  Wood  Work  No.  2:  Paint  Removal  from  Wood  Siding. 

Temporary  Protection  No.  1 :  Temporary  Protection  of  Historic  Stairways  during  Rehabilitation  Work. 

Temporary  Protection  No.  2:  Specifying  Temporary  Protection  of  Historic  Interiors  during  Construction 
and  Repair. 

Windows  No.  6:  Replacement  Wooden  Sash  and  Frames  with  Insulating  Glass  and  Integral  Muntin. 

Windows  No.  1 8:  Aluminum  Replacement  Windows  with  True  Divided  Lights,  Interior  Piggyback  Storm 
Panels,  and  Exposed  Historic  Wooden  Frames. 


P  R  E  S  E  R  V  A  TO  N 


TRUMAN  HOME 
HARRY  S  TRUMAN 
NATIONAL  HISTORIC  SITE 
Independence,  Missouri 

Hany  S  Truman  National  Historic 
Site  anchors  one  end  of  a  local 
historic  residential  district  in  the 
city  of  Independence,  located  just 
east  of  Kansas  City,  Missouri.  The 
Truman  home  was  corwtnicted  in 
three  major  phases.  The  initial  pre- 
Qvil  War  construction  is  believed 
to  have  consisted  of  a  simple  two- 
story  rectangular  structure.  Major 
additions  in  1867  and  1884  enl^ed 
tile  building  to  15  rooms,  totaling 
approximately  4000  square  feet. 
Characteristic  of  the  early  Queen 
Anne  style,  tiie  wood-sided  exterior 
of  tiiie  2%  story  frame  home  was 
embdlished  with  over  200  wooden 
bradcets,  decorative  jig-sawn  porch 
frieze  boards,  and  layered  comice 
mouldings. 

The  Truman  property  was  willed 
to  the  United  States  upon  the  death 
of  Mrs.  Truman  in  1982  and  placed 
under  the  administration  of  ttie  Na- 
donal  Park  Service.  Immediate 
preservation  problems  such  as 
metal  roof  replacement,  rewiring, 
and  grounds  maintenance  were 
accomplished  prior  to  the  official 
opening  in  May  1984,  the  centen¬ 
nial  of  Mr.  Truman's  birth.  Given 
the  nature  of  the  oroblem,  the  Ser¬ 


vice  delayed  the  necessary  removal 
of  the  deteriorated  exterior  paint 
and  repainting  until  after  the  park's 
opening. 

Problem 

Examination  of  the  exterior  paint 
finishes  in  areas  directly  exposed  to 
the  elements  revealed  severe  paint 
film  failure,  including  cross-grain 
aacking,  alligatorin^  and  peeling 
(see  figure  1).  Even  in  places 
shielded  by  porches  and  cornices, 
moderate  paint  film  failure  had  oc¬ 
curred.  A  number  of  exposed  areas, 
including  soffits,  fasciae,  and 
siding,  experienixd  near  total  paint 
failure  due  to  recurrent  moisture 
penetration  from  deteriorated  roofs 
and  built-in  gutters.  Windows  were 
also  in  very  poor  condition;  many 
exhibited  loose  glazing,  broken 
glA!M  and  rotted  sash.  More  than  20 
coats  of  paint  concealed 
deteriorated  woodwork  and  clad¬ 
ding  from  direct  examination.  On 
much  of  the  projecting  mill  work, 
the  final  layers  of  paint  had  been 
applied  so  heavily  that  stalactites  in 
excess  of  one-quarter  inch  were  ap¬ 
parent  due  to  paint  dripoing. 

On  one  section  of  the  building, 
constant  moisture  penetration  from 
a  poorly  detailed  sleeping  porch 
floor  deck  had  caused  total  paint 
failure.  Rain  water  had  soaked  the 
wall  cavities  of  a  ground  floor 
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NATIONAL  PAKK  SERVICE 

U.S.  DEPARTMENT  OF  THE  INTERIOR 

WASHINGTON,  D.C. 


EXTERIOR 

WOODWORK 


NUMBER  2 


Paint  Removal  from 
Wood  Siding 


Alan  O^Bright 
Midwest  Regional  Office 
National  Park  Service 


SpedMl  pncMations  should  be 
tsken  when  themully  removing 
psint  from  historic  woodwork  to 
prevent  dsmsge  snd  to  reduce  fire 
and  heslth  risks. 


‘  ‘  ^  ♦  *  »*  i  • ; 


batiucwm  causing  the  paint  to  peel 
off  in  hand-size  sheets.  It  was  dear 
me  exterior  finishes  had  lost  most, 
if  not  all,  of  their  elastic  integrity. 

In  order  to  achieve  a.  sound  surface 
for  painting,  the  decision  was  made 
to  reinove  a  majority  of  the  exterior 
pamt  finishes  to  bare  wood  in 
preparation  for  a  three-coat  paint 
application. 

Solution 


sheathed  in  white  pine  tongue-and- 
groove  boards. 


uieinoas  ot  paint  removal 
were  considered:  hand  scraping 
and  ^ding,  chemical  strippers, 
and  thermal  removal.  Prior  i 
periences  with  hand  scrapping  and 
siding  on  a  large  scale  had  Ihowr 
this  method  to  be  very  damaging  tc 
W(^  surfaces  and  the  workman¬ 
ship  very  difficult  to  control. 


»_nemicai  stoppers  are  verv  t«,> 
and  difficult  to  control  on^xtS 
vertical  surfaces.  After  appIicaHon 
the  volatile  chemicals  usually  need 
to  be  covered  with  sheet  plastic  t 
keep  them  from  rapidly 
evaporating. 

The  use  of  propane  torches  t 
remove  ffie  paint  was  not  con- 
side^  because  of  the  high  risk  of 
starting  a  fire  or  at  least  of  scorch- 
mg  the  wood.  Two  thermal  paint 
removal  techniques,  however,  were 
evaluated-radiant  heat  plates  and 
heat  guns.  The  radiant  heat  plate 
gives  a  consistent  heat  flow,  but 
heat  intensity  is  less  controllable, 
rae  plate  housing  also  obstructs 
the  laborer's  view  of  the  working 
surface,  making  it  difficult  to  teU 
when  the  softened  paint  is  ready  to 
remove,  ff  the  paint  is  overheated, 
it  c^  ignite  and  scorch  the  wood 
as  the  plate  is  withdrawn. 

The  heat  gun  wm  chosen  because 
of  the  following  advantages:  the 
heat  is  controllable;  the  working 
surface  is  exposed  to  view,  allow¬ 
ing  better  control;  and  aD  layers  of 
pamt  can  be  softened  and  removed 
down  to  the  original  surface  in  one 
pass  without  mechanical  damage  to 
wood.  ® 

Although  chemicals  and  hand 
scraping  were  rejected  as  the 
prim^  paint  removal  method, 
chemicals  and  scrapers  were  used 


^  part  of  the  planning  required 
before  the  selection  of  the  paint 
removal  method,  a  physical  in¬ 
vestigation  was  conducted  of  the 
exterior  structure  to  determine  th 
method  of  construction  and  cond 
hon  (see  fi^  2).  This  is  par- 
ticularly  critical  whenever  paint 
removal  is  planned.  Decisions  as 
which  paint  removal  methods  wil 
TC  i^d— especially  methods  invol 
mg  heat-are  in  part  guided  by  th 
potential  flammability  of  the  wall 
^teri^  and  debris  in  the  waD  cai 
and  cornices.  Sections  of  lappe 
admg  were  carefully  removed  ^ 
™<Jerlying  board  sheathing  cu 
with  a  hole  saw  to  reveal  the  wall 
avihes  Fortunately,  the  bulk  of 
ffie  b^oon-ffamed  structure  was 
ound  to  be  in  good  condition  and 
project  team  believed  that 
potential  fire  risks  could  be 

exception  of 
addition,  all  wall  cavities 

In  c  fe''  foundation  sill 

o  soffit  with  soft  brick  and  mortar 
A  majority  of  the  house  was 


the  siding,  an  inverti^fen 

condition.  In  this  portion  of  the  determine  wall  construction  and 

siding  but  brick  nogging  extended  from  the  *^eathing  backing  the 

O'Bright  extended  from  the  foundabon  to  the  soffit.  Phcrto:  A1 


Alan 


Figure  3.  Heat  guns,  putty  knives  with  comers  rounded,  and  paint  scrapers 
were  used  in  paint  removal.  Photo:  Michael  Lee 


ings,  soffits,  windows,  and 
.  brackets,  where  Ae  working  sur- 
\  face  was  too  complex,  or  where 
there  was  a  risk  of  overheating 
unexplored  cavities.  The  majority  of 
the  exterior  walls,  sheatited  or  filled 
with  brick  nogging,  apparently 
caused  the  radiant  heat  to  dissipate 
considerably  before  reaching  wall 
cavities.  Furthermore,  the  sheathing 
formed  a  barrier  protecting  the  wall 
cavities  ficom  direct  ,  hot  air  blast 
through  cracks  and  joints  in  the 
siding  and  trim.  Neverfoeless,  strict 
fire  precautions  still  wfite  taken 
throughout  the  project. 

Tools  and  Techniques 

A  heavy-duty  heat  gtm  was  ap¬ 
proved  for  the  contractor's  use  (see 
figure  3).  The  metal  encased  unit 
featured  variable  heat  control 
(500-750®  F)  through  adjustable  side 
vents,  and  a  cool  down  switch, 
which  extends  the  life  of  the 
replaceable  heating  elements.  Since 
these  elements  can  have  a  working 
life  as  short  as  60  to  80  hours,  extra 
elements  were  purchased  and  were 
available  at  the  site  for  immediate 
replacement  of  those  in  the  five 
heat  guns  used  in  the  project. 

Each  unit  operated  on  its  own  20 
ampere  circuit  to  prevent  constant 
tripping  of  breaker  switches  due  to 
the  high  energy  consumption  of  the 
heat  guns  (14  amps,  120  volts). 
Temporary  weatherproof  electrical 
outlets  with  ground  fault  inter¬ 
rupters  were  installed  in  the  most 
advantageous  locations  to  prevent 
voltage  drop  due  to  long  extension 
cords. 

Woricers  used  alternative  paint 
removal  methods  on  some  portions 
of  the  structure,  including  porch 
ceilings  and  cornices,  because  of 
the  increased  risk  of  overheating 
cavities  in  these  locations.  They  ex¬ 
ercised  peuricular  caution  around 
windows  and  doors  where  siding 
butt-joined  the  trim.  An  additional 
concern  was  the  potential  for  dust 
and  other  debris  to  overheat  in  the 
hoUow  areas  behind  the  casing, 
such  as  in  the  sash  weight  boxes. 
For  safety,  siding  paint  was  remov¬ 
ed  thermaJly  no  closer  than  6  in¬ 
ches  from  window  and  door  trim 
and  alternate  paint  removal  or 
feathering  methods  were  employed 
for  the  remainder.  The  workers 
used  chemical  strippers  around 
glass  instead  of  heat  guns  to  avoid 
heat  stress  fractures. 


Special  care  was  taken  in  the 
removal  of  paint  from  decorative 
millwork.  Scorching  of  decorative 
wood  trim  can  occtir  easily, 
especially  if  the  heat  gun  is  trained 
on  the  same  area  too  long  in  an  at¬ 
tempt  to  remove  all  the  irregular 
paint  build-up.  The  heat  gun  was 
set  at  the  lowest  temperature  and 
adjusted  higher  as  necessary  to 
compensate  for  the  thickness  and 
condition  of  the  paint. 

During  paint  removal  the  scraped 
paint  tended  to  adhere  to  the  putty 
knife,  slowing  the  paint  removal 
process.  The  workers  tried  several 
putty  knives  aftd  scrapers,  but 
none  was  successful  in  shedding 
the  paint  residue  from  the  blade. 
Therefore,  the  knives  had  to  be 
periodically  cleaned  of  gummed 
paint  with  another  putty  knife.  For 
siding,  a  2  to  2%  inch-wide  rigid 
putty  knife  worked  best.  Narrower 
blades  were  used  for  millwork  and 
tight  spots.  To  reduce  chances  of 
the  workers  gouging  the  wood  with 
the  putty  knives,  the  edges  of  the 
blades  were  rounded  using  a 
grinder. 

The  workers  used  two  techniques 
for  thermal  paint  removal  with 
equal  success.  In  the  first  case,  one 


worker  alternately  heated  and 
scraped  the  surface.  Time  was  lost 
in  this  method  because  the  heat 
gun  had  to  be  set  down  periodi¬ 
cally  in  order  for  the  worker  to 
clean  his  putty  knife.  The  second 
technique,  developed  by  the  con¬ 
tractor's  site  supervisor,  was  to 
fasten  two  heat  guns  together  side 
by  side  using  metal  bars  bolted  to 
each  gun  base  (see  figure  4).  In  this 
way  one  worker  heated  the  surface 
while  another  scraped  in  a  con¬ 
tinuous  process.  This  method 
worked  very  well  for  expansive 
areas  of  siding  and  attained  an 
average  rate  of  8  to  10  square  feet 
per  crew  hour.  On  siding  in  tight 
areas  where  one  worker  operated  a 
single  heat  gun,  paint  was  removed 
at  a  rate  of  approximately  4  square 
feet  per  crew  hour  (see  figure  5). 

The  siding  was  inspected  for  rot 
and  cracks,  and  suspect  sections 
were  marked  for  repair  or  replace¬ 
ment.  The  marked  sections  were 
passed  over  in  the  paint  removal 
process. 

Fire  Safety 

Thermally  removing  paint  using  a 
heat  gun  does  carry  certain  fire 


risks  that  require  precautions  both 
in  the  planning  as  well  as  in  the 
ex^tion  of  the  work.  With  an  ig¬ 
nition  temperature  of  approximately 
200-250®  F,  the  wood  itself  can  ig¬ 
nite  from  the  hot  air  blast,  leading 
to  potentially  serious  fire  damage  to 
the  historic  building. 

In  assessing  the  risk  of  the  wood 
igniting,  a  number  of  factors  need 
to  be  taken  into  account.  The 
moisture  level  of  the  wood  def¬ 
initely  affects  the  temperature  at 
which  the  wood  ignites,  WaD  studs 
behind  the  siding  that  are  adjacent 
to  high  temperature  heating  pipes 
would  be  very  dry  compared  to  the 
siding.  If  the  heat  from  the  gun  did 
not  dissipate  fast  enough  within 
the  wall  cavity,  studs  or  deadening 
boards  cotild  begin  to  smolder  in 
particularly  hot  spots  or  areas  of 
very  dried  wood,  even  though  the 
siding  is  not  immediately  affected. 
And  where  there  is  insulation  in 
the  wall,  heat  build-up  would  be 
greater,  thereby  increasing  the  fire 
risks.  Even  the  daytime 
temperature  and  prevailing  breezes 
need  to  be  considered,  since  cooler 
temperatures  and  a  mild  breeze  will 
help  cool  the  siding  faster.  On  the 
other  hand,  strong  winds  will  make 
it  more  difficult  to  remove  the 
paint,  increasing  fire  risks  in  a 
variety  of  ways. 

Another  factor  to  be  considered  is 
the  surface  condition  of  the  siding. 
Very  rough  edges  are  more  suscep¬ 
tible  to  ignition  than  smooth  sur¬ 
faces.  A  more  common  problem 
that  must  be  taken  into  account  not 
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Mch  as  bird  and  rat  nests,  builder's 
trash,  accumulated  dust  and 
building  material  waste  can  afl  be 
more  flammable  than  the  wood 
siding.  Exan^g  selective  areas  of 
the  wan  cavity  and  cornices  prior  to 
selecting  a  paint  removal  method 
can  help  to  establish  the  extent  of 
potential  fire  risk  from  debris  and 
building  material. 

Additional  precautions  need  to  be 
taken  in  the  course  of  work.  Both 
the  work  crew  and  park  staff  at  the 
Truman  home  were  thoroughly 
familiarized  with  the  fire  risks  in¬ 
volved.  Besides  using  scrapers  or 
chemical  strippers  in  the  areas  of 
highest  risk,  workers  were  in¬ 
structed  to  avoid  overheating  the 
wood.  This  tends  to  occur  at 
uneven  wood  surfaces,  such  as 
found  in  decorative  trim  or  in  cor¬ 
nices.  Since  workers  tend  to  get 
overly  confident  and  very  casual  as 
the  job  proceeds,  someone  on  the 
crew  should  be  assigned  responsi¬ 
bility  as  the  '"fire-safety  inspector." 

Suitable  fire-fighting  equipment 
should  be  readily  available.  At  the 
Truman  home,  carbon  dioxide  and 
water  fire  extingxiishers  were  within 


Figure  4.  Method  used  to  join  two  heat 
Alan  O'Bright 


guns  for  simultaneous  use.  Drawing: 


Figtue  5.  Using  scaffolding,  workers 
remove  the  paint  with  heat  guns. 
Cracked  or  deteriorated  siding  was 
repaired  or  replaced.  Photo:  Alan 
O'Bright 


immediate  reach  of  every  work 
tion  where  a  heat  gtm  was  being 
used.  The  contractor  added  glycol 
to  the  water  extinguishers  during 
cold  weather  work  to  prevent  freez¬ 
ing.  In  addition,  a  long  garden 
hose  was  kept  near  the  work  site 
during  warm  weather. 

Since  debris  and  wood  will  tend 
to  smolder  for  a  number  of  hours 
before  breaking  out  into  flames,  the 
building  should  be  equipped,  if 
possible,  with  a  temporary  fire 
detection  system  in  the  attic  eaves 
and  adjacent  to  exterior  walls.  Fur¬ 
thermore,  paint  removal  using  heat 
guns  should  stop  at  least  several 
hours  prior  to  the  site  being 
vacated  each  evening,  to  increase 
chances  of  early  detection  of  any 
smoldering  fire.  The  area  of  the 
day's  work  must  be  carefully  in¬ 
spected.  And  finally,  if  there  is  a 
night  watchman,  extra  diligence 
should  be  demanded  during  the 
weeks  when  paint  removal  is 
occurring. 

Health  and  Safety  \ 

Considerations 

Since  most  of  the  pre-1950s 
paint  used  on  house  exteriors  is 


lead-based,  additioiuil  special 
precautions  are  necessary  in 
removing  such  paint.  When  ther¬ 
mally  removing  paint,  workers 
should  use  respirators  approved 
by  the  National  Institute  tor  Oc¬ 
cupational  Safety  and  Health 
(NIOSH)  that  have  cartridges 
specially  designed  to  filter  lead. 

For  projects  as  large  as  the 
Truman  home,  replacement 
filters  available  at  the  site  are 
recommended  to  permit  the 
necessary  frequent  changes  of 
filters  without  interrupting  the 
work  schedule.  Workm  should 
wear  separate  dothing  for  paint 
stripping  and  provide  for  ^  leg 
and  arm  protection.  An  in¬ 
dustrial  vacuum  deaner  placed 
outdoors  permits  periodic  dean- 
ing  of  dothes  and  the  work  area. 

Additioiuil  time  should  be  pro¬ 
vided  for  workers  to  dean  up 
properly  before  eating,  and  no 
eating  should  take  place  within  the 
work  area. 

As  at  the  Truman  home,  large 
plastic  drop  sheets  should  be  used 
to  collect  file  paint  chips  and  pre¬ 
vent  the  lead-based  paint  from  be¬ 
ing  deposited  in  the  soil.  Collected 
each  day,  paint  chips  need  to  be 
safely  stored  for  disposition  in  ac¬ 
cordance  with  the  local  imd  state 
health  boards'  guidelines  for  toxic 
waste. 

To  keep  the  inside  of  the  building 
from  being  exposed  to  tojdc  vapors 
when  removing  exterior  paint,  it  is 
necessary  to  dose  all  doors  and 
windows  and  to  turn  off  intake 
fans.  Workers  should  not  be  per¬ 
mitted  to  walk  into  fiie  building 
wearing  contaminated  dothes.  They 
must  alk>  wash  their  dothes 
separately  from  the  rest  of  fiieir 
laundry.  As  a  final  precaution,  the 
work  area  should  be  dosed  to  all 
but  essential  personnel,  but  in  any 
event,  caution  must  be  exercised  to 
prevent  small  children,  pregnant 
women  and  people  in  ill  health 
from  entering  the  site. 

Evaluation 

Areas  on  the  Truman  home  where 
paint  was  removed  with  the  heat 
guns  and  then  lightly  sanded  pro¬ 
vided  an  excellent  painting  surface 
(see  figure  6).  By  using  workers  ex¬ 
perienced  with  thermal  removal  of 
paint,  very  few  scraper  tool  marks 
were  left  that  were  noticeable.  The 
new  paint  bonded  well  to  the  wood 


and  should  perform  well  for  about 
7  years  before  repainting  is 
necessary. 

Proper  plaruiing  and  an 
awareness  of  ^ety  concerns  were 
important  to  the  successful  removal 
of  paint  from  the  Truman  home.  It 
cannot  be  overemphasized  that 
anyone  considering  exterior  paint 
removal  using  heat  guns  should 
thoroughly  evaluate  the  structure 
for  susceptibility  to  ignition  under  a 
hot  air  blast.  Where  thermal 
removal  of  paint  is  fiie  selected 
method,  fire  prevention  and  health 
safety  rneasures  ehould  be  stressed 
emphaticaDy  to  workers  fiuoughout 
foe  project. 

Removal  of  paint  using  a  heat 
gun  is  slower  than  utHi^itg  a  pro¬ 
pane  torch  because  foe  temperature 
of  foe  gun  is  only  half  that  of  foe 
torch  flame  which  can  reach  as 
high  as  1500*  F.  Use  of  an  open 
flame  is  strongly  discouraged 
because  of  foe  far  greater  fire  risks 
involved  as  a  result  of  foe  higher 
temperature.  Such  intense  and  con¬ 
centrated  heat  not  only  compounds 
the  existing  fire  risks  already  iden¬ 
tified  with  foe  heat  gim  but  also 
presents  additional  ones.  For  exam¬ 
ple,  luils  in  foe  siding  may  conduct 
concentrated  flame  heat,  thereby 
causing  deadening  boards,  wall 
cavity  debris  or  imtreated  cellulose 
insulation  to  ignite.  In  addition  to 
foe  unacceptable  fire  risks  with  foe 
propane  torch,  use  of  an  open 
flame  inevitably  scorches  the  wood 
surface  considerably— damage  that 
is  totally  uimecessaiy. 

Even  with  heat  guns,  however, 
scorching  and  tool  mark  damage 
may  res^t.  Patience  is  required; 
working  too  fast  can  be  counter 
productive,  causing  damage  to  foe 


wood  surface  and  heightening  the 
fire  risks.  The  hot  air  blast  from  the 
heat  gun  will  soften  the  paint  by 
raising  foe  latent  oils.  If  a  worker  is 
impatient  and  either  works  too 
large  an  area  or  gets  foe  paint  too 
hot  before  it  is  8crap>ed,  me  oils  will 
be  driven  off  and  foe  paint  will 
harden  again.  If  this  occurs,  con¬ 
tinued  application  of  heat  will  not 
soften  foe  paint  again,  instead  it 
will  eventually  ignite. 

biexperieiKed  laborers  should  be 
taught  foe  meduudcs  of  using  heat 
guns  on  non-significant  woodwork, 
perhaps  even  on  another  building, 
prior  to  work  on  a  significant 
mstork  structure.  Workers  need  to 
be  faTtiiliaT  with  difierent  saaper 
sizes  and  foe  range  of  flexibility  in 
scraper  blades  and  putty 
knives.They  should  also  know  how 
to  grind  scrapers  to  match  molding 
profiles  in  foe  wood  work,  know 
foe  appropriate  angles  in  which 
scrapers  should  be  set  and  used, 
and  how  to  rotmd  foe  edges  of 
knives  and  scrapers  to  avoid  goug¬ 
ing  foe  wood.  Once  rudimentary 
skills  are  learned,  a  worker  should 
then  begin  on  a  simple,  easily  ac¬ 
cessible  portion  of  foe  structure  to 
build  confidence  in  this  technique. 

Regardless  of  the  skill  level  of  the 
workers,  test  patches  should  always 
be  undertaken.  Approved  test  pat¬ 
ches  thus  serve  as  foe  standard  of 
workmanship  for  foe  entire  project 
and  foe  basis  for  acceptance  or  re¬ 
jection  of  foe  work.  If  after  careful 
plaiming  and  examination  of  foe 
test  patches  there  is  any  doubt  as 
to  foe  ability  of  a  structiure  or  por¬ 
tions  thereof  to  withstand  thennal 
removal  of  paint,  then  alternative 
means  shomd  be  considered. 


Figure  6.  A  typical  section  of  the  finish  painted  siding  shows  that  little 
damage  was  done  in  removing  the  paint.  Photo:  Michael  Lee 
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For  paint  removal  using  heat  guns 
on  5,800  square  feet  of  siding  ?'  ■> 
1,000  square  feet  of  porch  decl  i 
labor  costs  averaged  $4.00  p 
square  foot.  For  the  2450  sqi. 
feet  of  decorative  millwork,  the 
labor  costs  averaged  about  $5.50 
per  square  foot.  Total  investment  i 
paint  removal  equipment  including 
heat  grms,  putty  knives,  extension 
cords,  and  li^ts  was  approximatel 
$950.  In  addition  there  were 
substantial  costs  for  temporary  elec 
trical  outlets  and  scaffolding.  The 
total  cost  for  paint  removal  by  heat 
gun,  scraping  and  sanding,  and 
chemicals  from  all  surfaces  in¬ 
cluding  siding,  millwork,  74  win¬ 
dow  sash,  7  door  openings,  200 
brackets,  porch  ceiling,  soffits,  and 
fasciae  was  about  $57,000.  The 
above  figures  dp  not  indude  con¬ 
tractor's  overhead  and  profit. 
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VILLARD  HOUSES 
New  York,  New  York 

The  originial  residences  known  as  the 
Villard  Houses  were  designed  by  the 
firm  of  McKim,  Mead  and  White  and 
constructed  in  the  1880s  in  the  style 
of  a  Neo-ltalian  Rennaissance  palaz- 
zo.  The  interiors  of  the  buildings  con¬ 
tain  a  remarkably  high  quality  of 
design  and  workmanship  with  exten¬ 
sive  use  of  decorative  paintings, 
mosaics,  paneling  and  marble.  The 
elegant  interior  staircases  which  con¬ 
tribute  to  the  richness  of  the  interior 
spaces  were  constructed  in  a  variety 
of  designs  and  materials  (see  figure 

If 

In  the  late  1970s,  the  Villard 
Houses  were  adapted  to  serve  as 
function  rooms  for  an  adjacent  hotel 
while  portions  were  retained  for  use 
as  existing  offices.  As  part  of  the  pro¬ 
ject,  a  system  was  designed  for  fitting 
the  staircases  with  temporary  protec¬ 
tive  coverings  to  avoid  damage  while 
still  allowing  for  their  use  in  the 
course  of  the  extensive  renovation 
work. 

Problem 

Historic  staircases  were  rarely  designed 
to  take  the  abuse  which  occurs  during 
major  renovation  work.  Even  when 
trash  chutes  and  material  hoists  are 
located  through  windows,  staircases 
are  still  subjected  to  dirt  and  heavy 
wear  during  construction  work,  and 


the  risk  remains  of  incurring  costly  or 
irreparable  damage.  Stairwall  mate¬ 
rials  such  as  marble,  wood  wainscot¬ 
ing  and  Lincrusta  wall  covering,  as 
well  as  balustrades  and  stair  treads, 
are  particularly  vulnerable  to  damage. 
Where  there  are  tight  turns  and  nar¬ 
row  staircases,  the  risks  of  damage 
are  even  greater.  Closing  off  the 
stairs  usually  is  not  practical  either 
because  the  stairs  are  needed  for  daily 
use  during  construction  or  must  be 
kept  open  for  job  safety. 

In  most  instances,  the  best  pre¬ 
servation  approach  and  the  one  that 
often  proves  economical  in  the  long 
run  is  to  provide  sound  and  effective 
protection  of  the  staircase  in  situ.  The 
project  architect  should  be  the  one  to 
design  a  protection  system  for  the 
staircase. 

In  designing  the  protective  sys¬ 
tem,  care  should  be  taken  to  protect 
the  walls,  the  balustrade,  and  the 
staircase  itself.  With  the  Villard 
Houses,  a  simple,  practical  and  effec¬ 
tive  system  was  developed  to  protect 
the  staircases  during  the  renovation 
work.  The  wide  range  of  staircase 
designs,  decoration,  and  finish  work 
found  in  the  Villard  Houses  furnished 
ample  opportunity  to  test  the  broad 
applicability  of  this  protective  system. 
It  is  described  in  the  following  sec¬ 
tions,  with  some  liberty  taken  in  mak¬ 
ing  minor  refinements  for  the  benefit 
of  others  wishing  to  use  it. 
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Significant  interior  features  in  historic 
buildings  should  be  protected  during 
construction  work. 


Solution 


The  basic  system  consisted  of  using 
plywood  and  padding  to  cover  the 
walls,  steps  and  balustrade  without 
using  any  anchoring  devices  that 
would  damage  historic  material  (see 
figure  2).  Screws  were  used  rather 
than  nails  in  fastening  the  wooden 
temporary  pieces  together  to  lessen 
the  chances  of  accidental  damage  to 
historic  fabric  and  to  facilitate 
disassembly. 


1/2"  FIRE 
RETARDANT 
PLYWOOD  POWER 
SCREWED  ONTO 
ANGLED  SHORING 
BRACES  SET  16"  TO 
48"  APART 


2"  X  4"  ANGLED 
SHORING  BRACES 
PRE-ASSEMBLED 
AND  FREE 
STANDING  FROM 
MARBLE  WALL 

EXISTING  MARBLE 
WALL  WITH 
PROJECTING  TRIM 


NEOPRENE  PADS 
GLUED  TO  BRACES 
TO  PROTECT 
PROJECTING  TRIM 


SEE  FIGURE  3  FOR  DETAIL 


Figure  1.  The  Villard  Houses  include  stair¬ 
ways  ranging  from  very  elegant  (seen  here) 
to  quite  simple.  AH  could  have  been 
damaged  if  not  protected  during  the  ex¬ 
tensive  rehabilitation  work.  Photo:  Steven 
Zane,  HABS  Collection. 


Figure  2.  A  system  for  protecting  the 
decorative  staircases  was  drawn  and 
specified  by  the  project  architect. 
Drawing:  Christina  Henry. 


Stairsteps 

Both  the  marble  and  the  wooden 
stairsteps  were  identified  in  the  plan¬ 
ning  stage  as  being  vulnerable  to 
damage  and  excessive  wear  during  th^ 
renovation  work.  The  decision  was 
made  to  lay  a  temporary  wooden 
covering  over  the  existing  stairs  in  a 
manner  which  would  provide  for 
maximum  protection  of  the  historic 
fabric  without  hindering  daily  use  of 
the  stairs  by  the  construction  crew 
(see  figure  3).  A  sheet  of  soft  fiber- 
board  served  as  a  cushion  between 
the  wooden  covering  and  the  historic 
stairsteps.  The  fiberboards  extended 
approximately  one  inch  past  the  ex¬ 
isting  treads  to  provide  better  protec¬ 
tion  for  the  delicate  nosing.  For  each 
step,  a  second  piece  of  fiberboard 
was  cut  to  rest  against  the  riser.  The 
temporary  wooden  breads  applied 
over  the  fiberboard  were  cut  out  of 
plywood  rather  than  planking,  since 
plywood  has  a  greater  resistance  to 
cracking  and  curling  in  such  wide 
widths.  For  the  risers,  less  expensive 
planking  sufficed.  In  both  cases,  fire 
retardant  wood  was  specified. 

In  assembling  the  temporary 
steps,  power-driven  screws  of 
specified  length  were  used.  Screws 
rather  than  nails  were  chosen  in  orde** 
to  avoid  pounding  damage  to  the 
masonry  joints  and  the  relatively  thin 
historic  marble  panels  used  in  the 
staircase  construction,  and  also  to 
reduce  the  chances  of  damage  during 
disassembly. 


Wooden  stops  measuring  one 
inch  square  were  first  screwed  onto 
the  end  of  the  plywood  treads;  the 
plywood  set  onto  and  against  the  two 
fiberboards  used  on  each  step;  and 
then  the  planking  used  for  the  risers 
was  set  in  and  secured  in  place  with 
screws.  For  disassembly,  the  process 
was  reversed. 


Balustrade 


Once  the  temporary  wood  floors  were 
installed,  the  balustrades  were  encased 
in  plywood  (see  figure  4).  For  the  sec¬ 
tions  running  on  top  of  the  handrail, 
5/8"  or  3/4"  plywood  was  used,  cut 
wider  than  the  handrail  to  permit  at¬ 
tachment  of  2  by  4  blocking  on  the 
underside  for  securing  the  1/2" 
plywood  side  walls  away  from  the 
balustrade  (see  figure  5).  For  pad¬ 
ding.  neoprene  was  glued  to  the  face 
of  the  blocking  closest  to  the  edge  of 
the  handrail  as  a  cushion  in  case  the 
covering  was  jarred.  The  handrail  was 
cushioned  further  by  soft  fiberboard 
glued  to  the  underside  of  the  plywood 
top.  After  the  top  section  was  assem¬ 
bled,  the  side  plywood  walls  were  cut 
and  attached;  the  side  walls  were  ad¬ 
ditionally  blocked  out  wherever  the 
newel  posts  protruded  beyond  the 
balustrade  (figure  6).  The  entire  as¬ 
semblage  was  secured  tightly  with 
judicious  use  of  braces  and  blocking 
or  where  necessary  was  screwed  to  the 
temporary  wood  floor. 


Figure  3.  The  plywood  treads  extended  past  the  nosing  on  the  historic  steps  with  soft 
fiberboard  set  in  place  beforehand  as  additional  protection.  Drawing:  Christina  Henry. 


EXISTING 

MARBLE 

WALL 


SHORING  BRACES' 

WITH  NEOPRENE 
PADS  GLUED  ON  AT 
POINTS  OF  PROJECTING 
MARBLE  TRIM 


—  2"  X  4"  SHORING 
BRACES  PRE¬ 
ASSEMBLED  PRIOR 
TO  INSTALLATION 

1/2"  FIRE  RETARDANT 
PLYWOOD  POWER 
SCREWED  ONTO 
ANGLED  SHORING 
BRACES 

- PLYWOOD  PROTECTIVE 

COVERING  ENCASING 
EXISTING  MARBLE 
BALUSTRADE 

•  SEE  FIGURE  5  FOR 
DETAIL 

EXISTING  MARBLE 
BALUSTRADE 


FIRE  RETARDANT  PLYWOOD 
ON  HOMASOTE  BOARDS  TO 
PROTECT  MARBLE  STEPS 


Figure  4.  This  cross-section  of  one  of  the  staircases  shows  that  the  entire  historic 
balustrade  was  temporarily  encased  in  wood  during  the  renovation  work. 
Drawing:  Christina  Henry. 


Figure  5.  As  with  the  step  detailing,  the 
temporary  protection  over  the  balustrade 
and  hand  railing  used  plywood  padding, 
blocking,  and^screw  fasteners  to  minimize 
possible  damage.  Drawing:  Christina 
Henry. 


Figure  7.  The  temporary  wall  coypring  going  up  the  stairs  consisted  of  plywood  mounted  on  a  wooden  frame.  Neoprene  padding  was 
used  where  the  frame  abutted  the  historic  walls.  The  method  shown  here  requires  no  fasteners  to  be  used,  avoiding  possible  damage  to 
the  decorative  walls.  Drawing:  Sharon  Park,  A.I.A. 


Stairwalls 


^mporar>'  eight  foot  high  wall  was 
.structed  to  protect  the  historic 
vood  paneling,  marble  and  decorative 
rim  typically  found  along  the  stairs. 
The  wall  covering  consisted  of 
)lywood  attached  to  a  wood  frame 
hat  had  been  designed  so  as  to  re- 
luire  no  anchor  attachments  to  the 
listoric  walls  (see  figure^  7),  The 
riangular  shaped  sections  of  the 
rame  which  supported  the  plywood 
ested  on  the  plywood  floor  covering. 
ATierever  the  frame  abutted  historic 
naterial,  a  thin  neoprene  pad  was 
slued  to  the  wood  beforehand  to 
ivoid  scratching.  For  greater  rigidity, 
i  by  4  sleepers  were  added  in  various 
ocations  to  connect  the  triangular 
sections  of  the  frame.  In  cases  where 
he  historic  handrail  protruded  con- 
;iderably  and  was  not  temporarily 
emoved  during  construction,  the 
riangular  sections  were  not  pre- 
issembled,  but  rather  constructed  in 
5lace  around  the  railing. 


Figure  6.  The  balustrade  on  the  left  side  of  the  photograph  has  been  entirely  encased  in 
plywood  to  protect  it  from  damage.  Note  that  the  kick-out  at  the  end  is  due  to  the 
protrusion  of  the  newel  post.  Photo:  Charles  Fisher. 


Evaluation 


The  cost  of  this  work  was  quite 
modest  and  the  protective  system  was 
sufficiently  flexible  to  be  adapted  to 
staircases  of  different  dimensions, 
designs  and  material.  It  was  easy  to 
construct  and  required  only  common 
fasteners  and  materials.  Most  impor¬ 
tantly,  this  system  effectively  pro¬ 
tected  the  staircases  against  damage 
during  the  renovation  work  (see 
figure  8). 


Figure  8.  The  entire  historic  staircase  has 
been  protected  against  possible  damage 
during  the  renovation  work.  The  balus¬ 
trade  on  the  left  has  been  encased  in 
plywood;  the  floors  have  been  covered; 
and  a  temporary  plywood  wall  con¬ 
structed,  shown  on  the  right  and  at  the 
landing.  Note  that  the  plywood  wraps 
around  the  wall  at  the  entranceway. 
Photo:  Charles  Fisher. 
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PROJECT  DATA: 

Building: 

Villard  Houses 
New  York,  New  York 

Developer: 

The  Palace  Company 
Helmsley-Spear,  Inc. 
New  York,  New  York 


Project  Date:  1977-1980 
Architect: 

Emery  Roth  and  Sons,  P.C. 
845  Third  Avenue 
New  York,  New  York 


Project  Cost: 

The  cost  of  the  overall  rehabilitation 
work  was  approximately  $10,000,000; 
cost  for  the  temporary  stair  covering 
was  too  small  to  be  broken  out  in  th( 
construction  cost. 


This  PRESERVATION  TECH  NOTE  was  prepared  by  the  Na¬ 
tional  Park  Service.  Charles  E.  Fisher,  Preservation  Assistance 
Division,  National  Park  Service,  serves  as  Technical  Coor¬ 
dinator  for  the  PRESERVATION  TECH  NOTES.  Information 
on  the  staircase  protection  system  was  supplied  by  the  ar¬ 
chitects  for  the  project,  Emery  Roth  and  Sons,  P.C.  of  New 
York  City.  Drawings  appearing  in  figures  2,  3,  4  and  5  were 
redrawn  by  National  Park  Service  staff  based  on  material 
originally  prepared  by  the  architects.  Special  thanks  go  to  the 
following  Preservation  Assistance  Division  staff  who  con¬ 
tributed  to  the  production:  Michael  J.  Auer,  Christina  Henry, 
Brenda  Johnson,  Sharon  Park,  Martha  A.  Gutrick,  Terry 
Robinson  and  Janet  Thomas. 
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PRESERVATION  TECH  NOTES  are  designed  to  provide 
practical  information  on  innovative  techniques  and  practices 
5  for  successfully  maintaining  and  preserving  cultural  resources. 


AH  techniques  and  practices  described  herein  conform  to 
established  National  Park  Service  policies,  procedures,  and 
standards.  This  Tech  Note  was  prepared  pursuant  to  the  Na¬ 
tional  Historic  Preservation  Act  Amendments  of  1980  which 
direct  the  Secretary  of  the  Interior  to  develop  and  make 
available  to  government  agencies  and  individuals  information 
concerning  professional  methods  and  techniques  for  the  preser¬ 
vation  of  historic  properties. 

Comments  on  the  usefulness  of  this  information  are  welcomed 
and  should  be  addressed  to  Tech  Notes,  Preservation 
Assistance  Division,  National  Park  Service,  P.O.  Box  37127, 
Washington,  D.C.  20013-7127,.  This  publication  is  not 
copyrighted  and  can  be  reproduced  without  penalty.  Normc 
procedures  for  credit  to  the  author  and  the  National  Park  Se, 
vice  are  appreciated. 
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Specifying  Temporary 
Protection  of  Historic 
Interiors  During 
Construction  and  Repair 


Dale  H-  Frens,  AIA 
Frens  and  Frens 


PLANNING  AND  SPECIFYING 
TEMPORARY  PROTECTION 

Projects  involving  historic  interiors  range 
from  the  meticulous  restoration  of  a 
National  Historic  Landmark  residence  as 
a  museum  to  the  insertion  of  modem 
apanment  units  in  an  abandoned  loft  build¬ 
ing.  The  size  of  the  building,  significance 
of  the  interiors,  and  scope  of  work  will 
determine  how  best  to  protect  interior 
finishes,  features,  and  collections  during 
construction  work.  All  work  involving 
historic  buildings,  however,  shares  the  need 
to  properly  plan  for  and  specify  appropriate 
temporary  protection  measures.  Without 
such  provisions,  unnecessary  damage 
can  result  which  will  require  additional 


funds  to  correct  or  which  can  lead  to 
irreversible  loss  of  historic  febric. 

Problem 

Relying  on  the  contractor  to  protect  interiors 
without  specifying  such  protection  puts 
historic  materid  and  finishes  at  unnecessary 
risk.  Protective  measures  must  be  speci¬ 
fied  in  the  construction  specifications  for 
the  job. 

Although  general  contract  language  may 
make  reference  to  “protecting  existing 
construction”  and  may  require  that  the 
contractor  “restore  any  damage  to  its 
original  condition  at  no  additional  cost  to  the 


Historic  interiors  and  collections 
should  be  protected  from  potential 
damage  during  construction  work 


Figure  1.  The  spontaneous  combustion  of  cloth  rags  that  had  been  used  in  applying  a  common  finish¬ 
ing  wax  caused  over  $1  million  damage  to  a  historic  government  office  building  in  1991.  Remains  of 
the  trash  can  where  the  rags  had  been  stored  overnight  is  indicated  by  the  fireman’s  notepad.  After 
the  cause  of  the  fire  was  determined,  a  standard  specification  provision  was  developed  for  future 
contracts  requiring  the  contractor  to  remove  all  material  contaminated  with  finishing  products  from 
the  site  at  the  end  of  the  day. 


owner”  (or  other  similar  language),  in 
practice,  the  general  nature  of  ^e  language 
affords  little  protection  to  existing  historic 
finishes  or  features.  At  best,  such  measures 
may  provide  a  mechanism  for  repairing 
and  p^ing  for  damage  after  it  has  occurred. 
Rather  than  provide  adequate  protection, 
some  contractors  deliberately  elect  to  repair 
damage,  believing  it  is  cheaper. 

Solution 

The  planning  process  includes  three 
important  goals:  1)  protection  of  any 
collections  where  present;  2)  fire 
protection;  and,  3)  protection  of  historic 
architectural  features  and  finishes. 
Collections  safety  during  construction 
applies  to  buildings  in  which  collections 
are  stored  or  displayed,  including  cases 
where  there  are  historic  furnishings  that  are 
not  part  of  a  formal  collection.  Construction 
operations  pose  a  serious  threat  to  col¬ 
lections,  and  it  is  nearly  always  desirable  for 
the  collection  to  be  removed  from  the  work 
area.  While  this  may  seem  obvious,  in 
practice,  maintenance  and  repair  activities 
often  take  place  in  spaces  containing 
collections.  Common  examples  of  this 
include  the  installation  of  wiring  for  security 
systems,  electrical  upgrades,  or  tele¬ 
communications;  repainting;  and  additional 
work  undertaken  after  owner  occupancy. 

Except  for  the  most  minor  repairs,  as 
defined  by  the  curator  of  collections  for  the 
institution  or  other  responsible  parties, 
collections  should  be  moved  out  of  the 
construction  areas  to  a  secured  and  safe 
location  until  all  work  has  been  completed. 
For  small  buildings  where  extensive  work 
is  taking  place,  the  collection  should  be 
entirely  moved  off  site  to  another  location. 
This  approach  may  also  be  desirable  for 
larger  buildings,  depending  upon  the  nature 
of  the  work,  risks  to  collections,  and 
availability  of  protected  space  on  site. 

Fire  Protection 

Fire  poses  the  greatest  risk  of  sudden 
catastrophic  loss  during  construction 
activities  in  existing  buildings.  Just  one  of 
numerous  examples  is  the  1985  Harrison 
Coun  fire  in  Philadelphia,  in  which  a  block- 
long  National  Register  warehouse  building 
undergoing  rehabilitation  burned  to  the 
ground  (see  cover  photo).  The  fire  was 
caused  by  sparks  from  cutting  torches  that 
were  being  used  during  selective  interior 
demolition  work. 

To  address  the  threat  of  loss  of  life  and 
property  during  construction  operations,  the 
National  Fire  Protection  Association 
(NFP.A)  publishes  NFPA  241:  Safeguarding 
Building  Construction  and  Demolition 
Operations,  most  recently  reissued  in  19891 
Although  written  to  provide  fire  protection 
procedures  for  all  types  of  building  con¬ 


struction  activities,  including  new  construc¬ 
tion,  NFPA  241  should  be  a  reference 
standard  in  any  selective  demolition  speci¬ 
fication,  and  a  foundation  for  addressing 
fire  safety  on  building  rehabilitation  sites. 
Additional  guidance  is  available  in  NFPA 
914:  Rehabilitation  and  Adaptive  Reuse  of 
Historic  Structures.  When  these  are  utilizoi 
as  reference  standards,  the  historic  building 
owner  should  obtain  and  enforce  their 
recommendations  (see  figure  1). 

The  building  owner  and  design  profes¬ 
sional  should  also  review  fire  protection 
measures  and  fire  fighting  methods  that  are 
permitted  by  the  standard  but  may  be  insen¬ 
sitive  to  the  protection  of  historic  finishes. 
Such  measures  and  procedures  should 
be  clearly  stated  as  “prohibited”  in  the 
specifications  or  construction  agreement. 

According  to  NFPA,  60%  of  the  fire 
losses  to  buildings  under  construction  were 
caused  by  the  following:  1)  portable  heating 
equipment  (25%);  2)  cutting,  welding;, 
and  plumbers’ torches  (20%);  and,  3) 
matches  and  smoking  (15%). 

In  addition  to  these  three  causes  cited  by 
NFPA,  for  historic  buildings  there  is  a  fourth 
major  cause— the  use  of  heat  devices  to 
remove  paint.  They  share  a  common  char¬ 
acteristic:  they  are  all  caused  by  contractor 
operations  on  the  site.  For  these  reasons, 
full  adherence  to  the  project  specifications 
is  needed  to  reduce,  or  eliminate,  these 
causes  of  fire. 


Temporary  Heat 

During  the  normal  operation  of  a  build¬ 
ing,  the  heating  plant— boiler  or  warm 
air  furnace— is  placed  at  a  remote  location 
(usually  in  a  fire-rated  room);  set  in 
a  stationary  position;  equipped  with  a  fresh 
air  supply  and  non-combustible  exhaust 
flue;  and  supplied  with  fuel  piped  from 
a  remote  oil  tank  or  by  a  natural  gas  pipe 
brought  into  the  building.  In  the  case  of 
construction  projects  involving  historic 
buddings,  temporary  heating  devices  are 
frequently  utilized.  These  devices  are 
inherently  dangerous  because  they  are 
portable  and  often  unstable;  have  movable 
and  nearby  fuel  tanks;  and  often  exhaust 
into  the  space  being  heated. 

Electric  temporary  heaters  are  considered 
the  safest  temporary  heating  devices, 
but  require  heavy  conductors  and  power 
supplies  which  are  not  always  available 
at  desired  locations  when  temporary  heat  is 
needed.  As  a  result,  these  are  generally 
not  used.  One  alternative  is  a  propane 
heater,  which  is  safer  and  cleaner  in 
operation  than  the  oil-fired  temporary 
heating  unit,  and  has  greater  output  and 
portability  than  the  electric  heater.  Oil-fired 
temporary  heaters  should  be  avoided  unle 
they  can  be  vented  directly  to  the  building 
exterior,  or  be  placed  in  a  completely 
open  space  of  a  building  that  is  of  non¬ 
combustible  construction. 
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Cutting,  Welding,  and 
Plumbers’  Torches 

The  second  most  important  cause  of  fire 
during  construction  operations  is  the 
use  of  open  flame  cutting,  welding,  and 
soldering  equipment.  Cutting  and  welding 
in  existing  buildings  should  be  conducted 
with  adequate  supervision,  fire  watches, 
and  emergency  fire  protection  apparatus 
to  assure  that  Darks  or  drops  of  hot  metal 
do  not  start  fires.  Cutting  and  welding 
should  be  controlled  by  requiring  a  new 
permit  each  d^,  issued  by  the  general 
contractor  or  construction  manager,  for 
each  location  where  cutting  or  welding  is 
to  occur.  A  permit  should  not  be  issued  until 
the  following  conditions  are  satisfied; 

1.  It  has  been  determined  that  cutting 
and  welding  can  be  safely  conducted 
at  the  desired  location; 

2.  Combustibles  have  been  moved 
aw^  or  safely  covered; 

3.  Fire  watchmen  with  extinguishers 
are  posted  for  the  duration  of  the 
work  and  for  30  minutes  after  work 
completion;  and 

4.  Cutting  and  welding  operations 
cease  2  hours  prior  to  the  close  of 
construction  each  day  to  minimize 
the  risk  of  undetected  smoldering  fire. 

Permits  and  the  inspection  and  maintenance 
of  fire  protection  systems  should  be  managed 
by  a  fire  protection  manager  employed  by 
the  contractor  or  construction  manager.  (For 
small  projects,  the  construction  foreman  may 
fill  this  role.)  In  addition  to  issuing  and 
logging-in  the  cutting  and  welding  permits, 
the  fire  protection  manager  should  routinely 
inspect  cutting  and  welding  locations, 
all  temporary’  heating  equipment  in 
operation,  existing  fire  protection  systems 
and  exits,  and  first  aid  fire  fighting  equip¬ 
ment.  (“First  aid”  fire  fighting  equipment 
refers  to  fire  extinguishers  and  available 
water  sources  available  at  the  job  site  for 
providing  the  “first  aid”  in  fighting  a  fire.) 
At  the  end  of  each  work  shift,  the  fire 
protection  manager  should  file  a  written 
report  with  the  construction  manager  or 
contractor  and  the  owner.  Any  violations  or 
unsafe  conditions  relating  to  fire  protection 
should  be  immediately  reported  to  the 
construction  project  manager  for  action, 
including  halting  unsafe  operations, 
improving  fire  protection  measures,  and 
notification  of  die  owner. 

Afire  watchman  reporting  to  the  fire 
protection  manager  should  be  stationed 
at  each  cutting  or  welding  location.  The  fire 
watchman’s  responsibilities  include 
watching  the  work  area  for  falling  sparks 
and  molten  metal;  covering  combustible 
materials  with  fire  blankets  and  maintaining 
such  protection;  and  inspecting  and 
maintaining  first  aid  fire  fighting  equip¬ 


ment.  For  smaller  projects,  the  construction 
fireman  or  other  designated  people  should 
be  assigned  the  responsibility  of  inspect¬ 
ing  of  each  cutting  and  welding  location 
frequently  during  the  day  (see  figure  2). 

The  extent  of  first-aid  fire  fighting 
equipment  is  dependent  on  the  size  and 
type  of  building  and  scope  of  project 
work.  At  a  minimum,  even  for  restoration 
work  in  a  small  house  museum,  one  or 
two  ABC-type  fire  extinguishers  should  be 
placed  in  plain  sight  on  each  floor  of  the 
building  where  work  is  taking  place.  The 
available  water  supply  should  be  located  and 
clearly  marked,  maintained,  and  provisions 
made  for  its  ready  use. 

For  all  rehabilitation  projects,  the 
provision  and/or  maintenance  of  exits  is 
of  critical  importance,  both  for  life  safety 
of  construction  personnel,  and  for  fire 
fighters’  access  to  work  areas.  For  major 
rehabilitation  projects  in  large  and  tall 
buildings,  the  handling  of  exit  stairways  is 
of  great  importance.  Existing  exit  stair 
towers  should  be  maintained,  and  construc¬ 
tion  priority  given  to  the  completion  of  new 
exit  stairways.  Where  an  existing  fire  door 
requires  replacement,  the  old  door  should 
be  removed  and  the  new  door  and  hardware 
installed  immediately.  While  perhaps  not 
as  efficient  as  removing  all  doors  in  one 
phase  and  installing  all  new  doors  in 
a  second  phase,  replacement  on  a  one-for- 
one  basis  ensures  that  no  more  than  one 
fire  tower  door  is  out  of  operation 
at  any  time  during  construction. 

Prior  to  the  commencement  of  any  major 
rehabilitation  on  the  small  or  large  historic 
property,  the  owner  and  construction 
manager  or  contractor  should  meet  with  the 
local  fire  marshal  to  plan  site  and  building 
access  in  the  event  of  fire.  The  extent  of 
fire  department  coordination  is  dependent 
on  the  size  and  location  of  the  project, 
the  significance  of  the  structure,  and  the  type 
of  hazardous  operations  included  in  the 
project  scope.  Access  paths  for  heavy  fire 
fighting  equipment  should  be  laid  out 
and  maintained.  Free  access  from  the  street 
to  fire  hydrants  and  to  outside  connections 
for  standpipes,  sprinklers  or  other  fire 
extinguishing  ^juipment  should  be  provided 
and  maintained. 

The  third  most  common  cause  of  fire 
during  construction  is  smoking  and  matches 
—  entirely  a  construction  management 
issue.  Construction  specifications  for 
rehabilitation  work  should  always  prohibit 
smoking  within  the  building,  and  enforce¬ 
ment  of  the  prohibition  is  a  priority 
responsibility  of  the  contractor  or  construc¬ 
tion  manager. 

A  fourth  cause  of  fire  in  historic  buildings 
is  the  use  of  heating  devices  to  remove 
paint.  Due  to  the  high  fire  risks,  the  use  of 
open  flame  devices  to  remove  paint  should 


Figure  2.  Because  of  the  fire  risks,  open  flame 
cutting  and  welding  deserves  careful  attention  both 
in  the  preparation  of  specifications  and  during 
the  work.  As  much  welding  as  possible  should  be 
done  off  site.  For  example,  at  the  Nightingale-Brov^n 
House,  several  large  trusses  were  assembled  off  site, 
then  carefully  hoisted  through  a  window  for 
installation.  I^oto:  Irving  B.  Haynes  and  Associates. 

be  prohibited  in  the  specifications.  Special 
precautions  should  be  delineated  when 
allowing  heat  plates  and  especially  hot  air 
guns.  In  addition  to  the  possibility  of  igniting 
the  wood,  there  is  the  even  greater  risk 
of  ignition  of  flammable  debris  commonly 
found  in  wall  cavities  and  behind  cornices 
(see  Preservation  Tech  Note  Number  18), 
Where  heat  devices  are  permitted,  their  use 
should  be  prohibited  from  cornice  soffits 
or  other  similar  conditions  where  friable 
combustible  material  may  be  exposed  to 
heat  through  cracks  and  open  joints. 
Additionally,  paint  removal  work  should 
stop  at  least  two  hours  prior  to  the  site  being 
vacated  each  evening,  to  increase  chances 
of  early  detection  of  any  smoldering  fire. 
The  area  of  the  day’s  work  must  also  be 
carefully  inspected.  Construction  speci¬ 
fications  should  also  require  that  temporary 
fire  detection  devices  be  installed  in  close 
proximity  to  the  specific  work  area  and 
that  the  alarm  ^stem  be  directly  monitored . 

Protection  of  Historic  Interior 
Features  and  Finishes 

An  important  difference  between  protecting 
historic  interior  features  and  finishes 
and  protecting  new  interior  features  and 
finishes  during  construction  is  in  the  timing 
of  the  construction  schedule.  In  new 
work,  imp)ortant  and  fragile  casework  anc 
finishes  are  installed  late  in  the  constructior 
schedule,  after  mechanical  and  electrical 


systems  and  other  high  impact  work  are 
completed,  thus  not  exposing  the  finishes  to 
major  construction  operations.  In  preserva* 
tion  work,  however,  existing  interior 
finishes  are  exposed  to  all  the  high  impact 
and  potentially  damaging  construction 
phases  of  the  project,  except  to  the  extent 
that  such  finishes  are  temporarily  protected 
or  separated  from  construction  work. 

Important  architectural  features  which 
are  easily  removed  should  be  stored  off 
'  site,  if  possible,  to  protect  them  from 
vandalism,  theft  and  damage  during  con¬ 
struction.  Lighting  fixtures,  fireplace 
mantels,  and  interior  doors  are  typical 
examples.  Less  movable  architectural 
material  or  finishes  such  as  wallpaper  are 
often  best  retained  in  place  but  may 
require  custom-designed  protective 
measures  developed  and  monitored  by 
a  conservator  (see  figure  3). 

Access  by  construction  personnel  to 
spaces  with  significant  features  and  finishes 
should  be  restricted,  except  for  their 
work  relating  directly  to  the  preservation 


of  such  spaces.  Spaces  with  restricted 
access  should  be  identified  by  the  planning 
team  and  indicated  in  the  construction 
documents  in  order  to  allow  the  contractor 
to  include  any  associated  costs  in  his  price 
proposal  (see  figure  4), 

For  spaces  such  as  halls  and  lobbies, 
it  may  not  be  practicable  to  limit  access,  and 
for  all  interior  spaces,  some  construction 
work  may  be  required.  In  such  circum¬ 
stances,  interior  finishes  must  be  physicaDy 
isolated  from  construction  operations  by 
means  of  protective  barriers  and  coverings. 
Such  surfkces  aregenerally  limited  to  floor¬ 
ing,  walls  up  to  approximately  6  fi>ot  height, 
and  special  construction  such  as  staircases. 
Only  under  unusual  circumstances  do 
ceilings  or  upper  wall  areas  require  physical 
protection  during  construction.  Examples 
are  walls  with  historic  wallcoverings  or 
fragile  ornamental  ceilings  that  are  at  risk  to 
physical  abuse  or  to  vibration  damage 
caused  by  construction  activities. 

Flooring  should  be  protected  from 
damage  caused  by  abrasion,  falling  objects, 


dust  and  dirt,  and  spilled  liquids  (see figure 
5).  If  work  in,  or  traffic  through,  a  particular 
space  does  not  involve  one  or  more  of 
these  risks,  temporary  protection  may  be 
reduced.  Damage  caused  by  abrasion  can  be 
controlled  by  means  of  protective  cover¬ 
ings  such  as  canvas  tarps  or  resilient 
wood  fiber  panels.  Canvas  tarps  should 
overlap  and  be  taped  at  all  joints.  Resilient 
wood  fiber  panels  should  be  carefully 
fitted  with  tight  seams  and  laid  continuously 
wall  to  wall.  Joints  should  be  taped  to  avoid 
displacement  of  the  panels  after  setting. 
For  added  safety,  resilient  panels  left 
exposed  should  also  be  fire-retardant  treated 
to  achieve  a  UL  Class  A  listing  for  flame 
spread  and  smoke  developed.  Such  a  readily 
available  product  is  N.C.F.R  Homasote. 

For  greater  protection  from  physical 
force,  a  layer  of  plywood  can  be  applied 
over  the  Homasote  panel  underlayment, 
with  joints  staggered  to  stabilize  the 
assembly.  In  this  double  layer  assembly, 
the  top  plywood  should  be  treated  with 
a  fire-retardant,  but  the  underlayment  need 


Figure  3.  Vibrations  generated  during  construction  may  necessitate  the  installation  of  temporary  support  for  such  fragile  features  as  plaster  ceiling  cornices 
and  sofTits.  Drawing:  Viliard  Houses  —  courtesy  of  Emery  Roth  &  Sons  Architects.  P.C.  Photo:  The  Octagon,  Lonnie  Hovey,  .AIA. 


Figure  4.  Temporary  protection  during  construction 
can  involve  covering  historic  features,  such  as 
floors  and  walls,  as  well  as  using  temporary  doors 
to  control  the  passage  of  workers  and  the  inevitable 
dust  and  dirt.  Prominently  located  fire  extinguishers 
are  mandatory.  Photo:  Lonnie  Hovey,  AIA, 

The  Octagon. 


not  be.  Where  protection  from  spilled 
liquids  is  required,  a  layer  of  polyethylene 
sheeting  should  be  applied  between  the 
Homasote  panels  and  the  plywood  top  layer 
Care  should  be  taken  in  planning  the 
protection  assembly  to  ensure  that  moisture 
from  spilled  liquids  is  not  trapped  against 
the  historic  flooring.  Otherwise,  the 
staining,  splitting,  wood-grain  raising,  or 
stone-finish  destruction  could  potentially  go 
undetected  for  months  while  concealed 
from  view  under  the  protection  assembly. 
Care  should  also  be  t^en  to  avoid  sheet 
coverings  such  as  building  felt,  which 
could  potentially  stain  the  historic  flooring. 

Wall  protection  is  typically  fabricated 
from  fire-retardant  treated  plywood 
attached  to  wood  framing.  The  assembly 
should  be  self-supporting  and  self-bracing, 
secured  at  its  base  to  the  floor  protection 
assembly.  Struts  and  walers  need  to  be 
provided,  as  required,  to  brace  the  assembly 
without  installing  fasteners  into  the  historic 
wall  finish.  Careful  assembly  includes  using 
screw  fasteners  in  order  to  eliminate 
hammering  during  assembly  and  ripping 
damage  during  disassembly.  Where  wood 
framing,  furring,  or  panels  abut  historic 
wall  materials,  the  back  side  of  the 


protective  assembly  should  also  be  paddc 
using  strips  of  neoprene  or  strips  of 
Homasote  board,  glued  to  the  protective 
assembly  member. 

Historic  stairways,  balustrades,  bal¬ 
conies,  fireplaces,  door  surrounds,  windo 
surrounds,  and  other  components  will 
also  need  to  be  protected  from  constructic 
damage  by  combining  the  techniques 
described  for  floors  and  walls  (see figure  6 
Horizontal  surfaces  should  be  protected 
as  floors,  and  vertical  assemblies  treated  f 
walls,  with  the  major  difference  being  tl 
complexity  of  the  fimning  required. 

Specifying  Protection 

Detailing  and  specifying  temporary 
protection  of  historic  interiors  during 
construction  is  the  responsibility  of  both 
the  architect  and  contractor.  Most  genen 
conditions  of  a  construction  contract  contai 
language  similar  to  AIA  Document  A20}, 
General  Conditions  of  the  Contraafor 
Construction:  “The  Contractor  shall  be 
solely  responsible  for  and  have  control  ove 
construction  means,  methods,  technique 
sequences  and  procedures  and  for  coord 
nating  all  portions  of  the  work.''^  The  sarr 
document  in  a  later  paragraph  states,  “Tl 


Figure  5.  To  provide  for  adequate  floor  protection  in  the  New  Jersey  State  Capitol,  this  area  was  swept  clean,  then  covered  with  polyethylene  sheeting  to 
protect  against  spills  and  dirt  abrasion.  Fiberboard  (1/2”  thick)  was  placed  over  floors  and  the  joints  sealed  with  tape.  Finally  1/2”  plywood  was  laid  w  ith  all 
joints  taped.  This  floor  protection  system  has  been  successful  over  many  years  of  use  and  is  recommended  in  major  construction  areas,  and  w  here  tile,  marbli 
parquetry  wood,  or  other  historic  flooring  is  involved.  Photo  and  drawing:  Ford  Farewell  Mills  and  Gatsch  Architects. 


Figure  6,  A  se  I  f>s  up  porting  impact  cage  utilizing  wood  and  wire  mesh  protects  the  fireplace.  In  this  project,  the  long  construction  process  required  bidders 
to  have  visible  access  to  features  such  as  the  fireplace.  The  wire  mesh  also  facilitated  monitoring  during  the  lengthy  construction.  Photo  and  drawing: 

Ford  Farewell  tMills  and  Gatsch  Architects. 


Architect  will  not  have  control  over  or 
charge  of  and  will  not  be  responsible  for 
construction  means,  methods,  techniques, 
sequences  or  procedures,  or  for  safety 
precautions  and  programs  in  connection 
with  the  work/’^  And,  directly  related  to 
temporary  protection,  “The  Contractor 
shall  take  reasonable  precautions  for  safety 
of,  and  shall  provide  reasonable  protection 


Figure  7.  A  contractor’s  solution  to  protecting  the 
limestone  door  surround  consisted  of  thin  foam 
sheeting,  secured  with  wood  nailed  to  the  masonry. 
This  protection  was  rejected  as  inadequate  by  the 
architect,  and  a  full  plywood  enclosure  constructed. 
In  the  architect’s  solution,  it  should  be  noted  that 
a  temporary’  door  is  used  while  the  original  door 
is  stored  for  safe  keeping  during  construction. 
Photo:  Ford  Farewell  Mills  and  Gatsch  Architects. 


to  prevent  damage,  injury,  or  loss  to. . . 
other  property  at  the  site  or  adjacent 
to . . .  not  designated  for  removal ,  relocation, 
or  replacement  in  the  course  of  construc¬ 
tion.”^  Thus,  the  contractor  is  responsible 
for  the  means  and  methods  of  construction, 
including  protection  of  public  and  property. 
The  courts  have  reinforced  this  concept 
by  holding  an  architect  liable  for  construc¬ 
tion  injuries  where  the  architect  took 
an  active  role  in  enforcing  construction 
safety  practices. 

The  above  notwithstanding,  architects 
routinely  specify  temporary  facilities 
including  temporary  utilities,  temporary 
construction  and  support  facilities,  and 
security  and  protection  services.  For 
preservation  projects,  it  is  recommended 
that  temporary  protection  of  historic 
interiors  during  construction  be  specified 
in  a  separate  Division  1  specification 
section  entitled  “Special  Project  Procedure” 
or  “Restoration  Project  Procedures” 
to  ensure  that  required  provisions  are  not 
overlooked  by  bidders  because  they  appear 
in  the  often  lengthy  Section  01500  — 
Temporary  Facilities.  Under  competitive 
bidding  circumstances,  bidders  logically 
seek  to  minimize  the  cost  to  the  project  for 
providing  temporary  facilities,  including 
temporary  protection  of  historic  interiors. 
By  creating  a  separate  section  in  a  price 
proposal,  the  bidder  will  be  inclined  to  treat 
the  “special  project  procedures”  as  an  added 
cost  rather  than  a  part  of  the  temporary 
facilities  required  for  any  alteration  project. 
The  contractor’s  project  manager  can  thus 
anticipate  making  reasonable  expenditures 
for  providing  specified  temporary  protec¬ 
tion  during  construction.  To  ensure  the 
adequacy  of  temporary  protection  measures 
in  projects  involving  a  construction 
manager,  temporary  protection  is  often 
best  provided  by  the,  construction  manager, 
who  normally  works  for  the  owner  on 
a  cost-plus-fee  basis  (see  figure  7), 

Temporary  protection  should  generally 
be  specified  rather  than  detailed,  with 
details  provided  by  the  contractor  as  shop 
drawings.  Materials  permitted  and  pro¬ 
hibited,  fasteners,  attachment  to  existing 
construction,  descriptions  of  assemblies, 
and  other  provisions  should  be  specified 
in  adequate  detail  to  enable  the  contractor  to 
prepare  shop  drawings  for  specific  field 
conditions.  More  detailed  requirements  may 
be  involved  where  a  conservator’s  plan 
is  required  for  select  items  or  rooms  due 
to  their  special  significance. 

The  temporary  protection  of  historic 
interiors  during  construction  is  also  affected 
by  other  specification  sections.  In  Section 
01045— Cutting  and  Patching,  it  should 
be  clearly  stipulated  who  is  to  perform 
cutting  and  patching  in  spaces  involving 
historic  interiors.  This  is  particularly 


important  in  multiple  prime  contracts, 
where  each  contractor  is  responsible  for  hi 
own  cutting  and  patching.  Unless  carefull; 
specified,  all  the  positive  temporary 
protection  work  specified  in  Section  0110’ 
may  be  lost  to  damage  done  during  cuttin 
and  patching  work.  In  Section  01500— 
Temporary  Facilities,  requirements  fortras' 
chutes  affect  fire  protection,  as  do 
requirements  for  field  offices,  materials 
storage  and  site  access.  Additionally,  dus 
control,  whether  specified  in  Section  0150 
or  in  Section  02070— Selective  Demolitior 
must  not  be  permitted  in  historic  build¬ 
ings  by  means  of  water  sprinkling. 

Conditions  prior  to  commencement 
of  construction  should  be  photographicall 
documented  by  the  contractor.  For  large 
preservation  projects,  project  specificatior. 


Special  Hazards  Involving 
L^e  Buildings 

The  rehabilitation  of  large  buildings 
demands  the  greatest  planning  for 
fire  safety.  Although  structural  com¬ 
ponents  are  typically  noncombustible, 
other  building  assemblies,  stored 
materials,  and  finishes  are  not.  A  number 
of  special  hazards  are  created  during 
rehabilitation  that  could  cause  major 
damage  to  the  historic  building.  Altera¬ 
tions  to  fire  stairs  and  elevators  may 
create  unvented,  unprotected  multi-story 
shafts  which  behave  as  flues  in  the 
event  of  a  fire.  Alterations  lo  fire  stairs, 
lire  separations,  and  fire  sprinkler 
systems  may  require  the  deactivation  or 
partial  deactivation  of  such  systems 
during  construction  work.  Building  heal 
and  water  are  often  turned  off  during 
major  building  rehabilitation,  intro¬ 
ducing  the  hazard  of  temporary  heat 
whfle  reducing  the  protection  afforded 
a  quickly  accessible  water  supply. 

And  fm^y,  the  rehabilitation  of  major 
structures  typically  involves  large 
construction  equipment,  including  those 
powered  by  internal  combustior 
engines  within  or  immediately  adjacem 
to  the  buildings. 

For  large,  non-combustible  construc¬ 
tion  structures  requiring  the  use  of 
internal  combustion  engines  indoors, 

.  fuel  storage,  equipment  operation,  anc 
equipment  service  should  be  add^esse^ 
in  the  specifications.  Except  for  propane 
fueled  “bobcat”  loaders,  all  e^austs 
should  discharge  to  the  building  exterio  r 
Fuel  for  internal  combustion  engines 
should  not  be  stored  and  equipment 
should  not  be  serviced  within  the 
building. 


may  require  a  professionally  prepared 
videotape  survey  of  the  entire  building 
interior.  For  small  projects,  a  videotape 
survey  may  also  be  an  effective  supplement 
to  existing  conditions  photographs.  The 
owner  may  wish  to  document  existing 
conditions  independent  of  the  contractor  in 
order  to  avoid  any  future  dispute  regarding 
damage  caused  by  construction  operations 
as  opposed  to  pre-existing  damage. 


Conclusions 

Temporary  protection  of  historic  interiors 
during  construction,  an  essential  compo¬ 
nent  of  any  preservation  project,  is  largely 
a  construction  management  issue.  A  suc¬ 
cessful  protection  program  is  the  result  of 
careful  pre-planning,  thorough  project- 
specific  specifications,  owner  vigilance, 
contract  enforcement,  and  contractor 
diligence.  Cost  savings  can  be  realized  by 
minimizing  damage  to  the  historic  structure 
in  the  course  of  construction  work.  Even 
more  importantly,  a  successful  protection 
program  controls  risks  ^d  hazards  that 
could  otherwise  result  in  the  loss  of  signi¬ 
ficant  historic  materials  and  finishes  — 
or  an  entire  building. 


NOTES 

^NFPA  241  is  available  from  the  National 
Fire  Protection  Association,  Quincy, 
Massachusetts,  telephone  800-344-3555. 

^AIA  Document  A201,  General  Condi¬ 
tions  of  the  Contract  for  Construction, 
Paragraph  3.3.1. 

^AIA  Document  A201,  Paragraph  4.2.3. 

1AIA  Document  A201,  10.2.1.3. 

For  further  reference,  see  Preservation 
Tech  Notes  Number  18  on  paint  removal  and 
Number  10  on  temporary  protection  of 
historic  stairways. 
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LAWRENCE-WENTWORTH  HOUSE 
Lowell^  Massachusetts 


The  Lawrence-Wentwofth  House,  origi¬ 
nally  the  home  of  one  of  Lowell’s  ante¬ 
bellum  mill  owners,  has  had  numerous 
alterations  and  changes  in  use  since  its 
construction  in  1831.  Its  original  Greek 
Revival  street  facade  was  altered  some- 
:ime  after  the  Civil  War  to  such  an 
extent  that  it  appears  more  Victorian 
than  Greek  Revival. 

Beginning  at  the  turn  of  the  century, 
the  single  family  residence  was  con¬ 
verted  to  a  boarding  house,  a  succes¬ 
sion  of  commercial  uses,  and  finally  to 
offices  for  a  social  service  organization. 
Sometime  during  this  series  of  changes, 
the  Victorian  double-hung  wooden  sash 
on  the  first  floor  were  replaced  with  mill 
finish  aluminum  jalousies  as  shown  in 
the  above  photograph  of  the  rear 
facade.  The  Victorian  wooden  sash, 
consisting  of  a  two^ver-two  (2/2) 
light  configuration,  survived  on  the 
second  floor. 

After  experiencing  several  years  of 
si:^ble  increases  in  energy  costs,  cou¬ 
pled  with  the  inherently  poor  thermal 
performance  of  the  jalousie  sash  on  the 
first  floor,  the  owner,  Unitas,  Inc.,  a 
service  oiganization  to  Lowell’s  Hispanic 
community,  came  to  the  Lowell  His¬ 
toric  Preservation  Commission  request¬ 
ing  assistance  in  replacing  these  visually 
obtrusive  and  thermally  inadequate 
windows. 


Design  Problem 

The  Victorian  2/2  sash  on  the  second 
floor  were  still  in  serviceable  condition 
and  were  already  fitted  with  storm  win¬ 
dows.  Consideration  was  therefore  given 
to  the  installation  of  2/2  replacement 
sash  and  frames  on  the  first  floor  that 
would  match  the  visual  qualities  of  the 
remaining  historic  windows  and  at  the 
same  time  incorporate  the  energy  effi¬ 
ciency  features  of  double  glazing  and 
weather  stripping.  Another  important 
goal  was  to  reduce  cost  without  altering 
the  appearance  of  the  windows  or  af¬ 
fecting  their  performance. 

Design  Solution 

Studies  have  shown  that  when  treated 
with  a  water  repellent  coating,  and  prop¬ 
erly  fabricated  and  installed,  new  wood 
windows  will  provide  long  service.  Since 
the  exterior  wood  siding,  trim,  upp>er 
floor  windows  arid  painted  masonry 
would  all  require  periodic  repainting, 
this  maintenance  consideration  was  not 
a  major  factor  in  the  decision  to  install 
wooden  replacement  windows. 

A  full-scale  measured  drawing  was 
made  of  an  existing  second  floor  win¬ 
dow  as  a  guide  in  detailing  the  replace¬ 
ment  window.  This  investigation  revealed 
that  the  single-glazed  2/2  sash  were  1%” 
thick,  and  that  the  entire  width  of  the 
box  frame  was  exposed  on  the  exterior. 

In  reaching  the  decision  to  install 
wooden  windows,  the  important  techni- 
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Replacement  of  missing  archi- 
tectural  features  or  insensitive 
later  replacements  should  be 
based  on  accurate  duplication 
offeatureSj  substantiated  by 
historic^  physical^  or  pictorial 
evidence.  The  compositiony 
design^  color,  texture  and  other 
visual  qualities  of  the. historic 
feature  should  be  matched. 


cal  issue  was  the  treatment  of  the  verti¬ 
cal  muntin  in  both  the  upper  and  lower 
sash.  The  narrow  appearance  of  the 
muntin  in  the  historic  sash  presented 
some  problems,  since  insulating  glass 
was  preferred  for  the  new  windows  and 
required  a  wider  muntin  for  proper 
installation.  The  alternative  of  using 
new  single  glazed  wooden  windows,  with 
a  separate  interior  or  exterior  storm 
unit  added,  was  less  desirable  in  this 
case  since  such  windows  would  be  more 
troublesome  to  open- 

The  selected  replacement  sash  were 
designed  to  have  two  individual  lights 
of  insulating  glass  in  each  sash  with  an 
integral  (as  opposed  to  a  “fake”  or  applied) 
muntin.  Based  on  the  experience  gained 
by  the  Lowell  Historic  Preservation  Com¬ 
mission  in  previous  projects,  the  mun¬ 
tin  of  the  new  sash  was  made  only  1” 
wide,  closely  matching  the  appearance 
of  the  historic  wide  vertical  muntins 

remaining  in  the  upper  floor  windows 
(see  figure  1).  This  slight  change  in 
muntin  width  is  hardly  noticeable.  The 
results  might  have  been  different  if  the 
old  and  new  sash  had  existed  side  by 
side;  if  the  number  of  panes  had  been 
greater  and  the  panes  themselves  been 
smaller;  or  if  the  historic  muntins  had 
been  thinner. 

The  new  sash  were  made  thick, 
an  increase  of  over  the  historic  sash, 
in  order  to  allow  a  sufficiently  deep 
rabbet  in  which  to  set  the  insulating 
glass  and  to  provide  added  support  for 
the  double  weight  of  the  glass. 

Fabrication  and  Installation 

Along  with  full  scale  working  drawings 
for  the  new  window,  written  specifica¬ 
tions  for  both  sash  and  frame  fabrica¬ 
tion  and  installation  were  prepared. 
These  documents  were  sent  to  several 
window  shops  and  installation  contrac¬ 
tors  to  obtain  separate  quotations  for 
fabrication  and  installation. 

The  ten  new  windows  were  to  be 
delivered  fully  primed  and  assembled. 
Of  the  ten  windows,  six  were  detailed 
for  masonry  openings  and  four  for  frame 
openings.  No  more  than  two  windows 
were  the  same  size,  and  there  were 
seven  different  sizes  in  all.  Only  the  six 
principal  windows,  averaging  21  square 
feet  each,  were  of  2/2  configuration. 
Replacements  for  the  four  smaller  jalou¬ 
sie  windows,  positioned  in  less  promi¬ 
nent  rear  or  side  locations,  away  from 
the  front  of  the  building,  were  designed 
in  1/1  light  configuration,  but  were  oth¬ 
erwise  identical  to  the  larger  windows. 

Two  types  of  a  commerciaily-avail- 
able  rigid  metal  weatherstripping,  formed 


Figure  1.  The  wooden  replacement  windows  had 
two  individual  lights  of  insulating  giass  in  each 
sash  with  an  integral  |  as  opposed  to  "iake"*)  mundn. 
Drawing:  Penelope  S.  Watson 


from  rolled  zinc  sheets,  were  installed 
in  preference  to  a  less  permanent  vinyl, 
foamed  plastic,  or  spring-metal  weather 
stripping.  At  the  heads,  jambs  and  sills, 
the  weather  stripping  consists  of  a  con¬ 
tinuous  flange  over  which  fit  the  grooved 
rails  and  stiles.  At  the  meeting  rail,  the 
weather  stripping  consists  of  two  inter¬ 
locking  hooks  (see  figure  2),  The  weather 
stripping  protrudes  only  a  short  dis¬ 
tance  above  and  below  the  meeting 
rails  along  the  jambs  and  is  almost  to- 
taUy  concealed  when  the  windows  are 
shut.  It  is  extremely  durable  and  is  virtu¬ 
ally  unaffected  by  corrosion  or  chemi¬ 
cal  decomposition. 

The  sealed  insulating  glass  units, 
installed  in  the  fabricatoris  shop,  were 
first  caulked  with  a  thin  bead  of  non- 
hardening  water-based  (containing  no 
oil)  sealant.  The  sealant  was  applied  at 
the  comer  of  the  glass  unit  so  as  not  to 
touch  the  butyl  compound  used  to  seal 
the  edge  of  the  insulating  glass  (see 
figures).  The  water-based  sealant  serves 
as  an  important  barrier  between  the 
separate  butyl-seal  on  the  insulating  glass 
and  the  standard  oil-based  glazing  com¬ 
pound  as  used  in  the  actual  glazing. 

The  oil-based  glazing  compound  was 
chosen  in  preference  to  the  standard 
wood  molding  strips  to  provide  a  cheaper, 
more  flexible  and  more  weatherresistant 


glazing.  It  also  matches  the  historic  glaz¬ 
ing  treatment. 

The  historic  windows  in  the  Law- 
rence-Wentworth  House  were  balanced 
in  standard  fashion  with  sash  weights 
and  pulleys.  Since  many  were  missing 
on  the  first  floor,  less  costly  spiral  tube 
balances  were  specified  for  the  new 
windows  (see  figure  1).  The  spiral  tube 
balances  were  attached  at  their  top  to 
the  face  of  the  jamb  near  the  top  of  the 
wndow.  The  longer  balance  tube  for 
the  lower  sash,  therefore,  is  visible  above 
the  closed  lower  sash  inside  the  building, 
just  as  the  sash  cord  is  exposed  on  a 
weight  balanced  sash.  The  tube  balances, 
however,  are  not  seen  from  the  exterior 
and  their  use  permitted  a  more  energy 
efficient  window  frame.  The  empty 
boxes,  which  would  have  held  the  sash 
weights,  were  filled  with  insulation;  air 
infiltration  was  further  reduced  since 
there  were  no  pulley  mortises  in  the 
frame.^ 

The  spiral  balances  also  allowed 
the  use  of  a  less  expensive  L-shaped, 
shop-fabricated  frame,  and  the  look  of 
the  historic  box  frame  was  accomplished 
with  masonry-anchored  nailers,  steel 
framing  clips,  and  flat  interior  casing  - 
stock  (see  figure  1). 

The  new  wooden  frame  was  thus 
identical  in  appearance  to  the  historic 
frame  on  the  building.  The  width  of  the 
historic  frame  was  reproduced  along 
with  the  wooden  brick  molding  used  to 
trim  the  exterior  of  the  masonry  open¬ 
ings  (see  figure  4). 
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Rgure  2.  Several  types  of  zinc  weather  stripping 
were  used.  Drawing:  Penelope  S,  Watson 


Figures.  Glazing 
detail  showslbuw  the 
non*  hardening  wai«r> 
based  glazing  sealant 
wasns^  toseparate 
die  butyl  compound 
(used  to  seal  the 
insuiadttg  glass)  from 
the  oU-based  glazing 
compound.  Drawing: 
t^neiope  S.  Watson 


Project  Costs 

The  ten  windows  were  fabricated  to 
specification,  including  such  features 
as  wood  preservative  treatment  and  sash 
locks,  for  S2520  (513.40  per  square  foot). 

The  installation  work,  undertaken 
in  1983,  included  preparation  of  the 
window  openings;  installation  of  the 
windows  and  interior  stops;  and  the 
attachment  of  exterior  brick  molding 
and  all  interior  trim,  which  had  been 
selected  from  flat  or  molded  stock.  Prim- 
ingunprimed  elements  and  caulking 
were  also  included  in  the  installation 
work,  which  totaled  SI 800  ($9.52  per 
square  foot). 

Total  cost  of  the  ten  windows  less 
finish  painting,  which  was  done  as  part 
of  the  general  exterior  repainting,  was 
S4320  (522.92  per  square  foot).  Wooden 
frame  half  screens  mounted  on  the  inte¬ 
rior  and  set  in  aluminum  tracks  were 
also  furnished  and  installed  for  a  total 
of  5490  for  the  ten  windows. 

Project  Evaluation 

The  window  work  on  the  Lawrence- 
Wentworth  House  shows  the  practical¬ 
ity  of  replacing  windows  on  a  selective 
basis.  In  replacing  only  the  first  floor 
windows,  significant  cost  savings  were 
achieved  and  the  2/2  Victorian  win¬ 
dows  on  the  second  floor  were  saved. 
This  project  clearly  shows  that  energy 
conservation  and  other  cost-reducing 
measures  can  be  achieved  in  replace¬ 
ment  windows  that  reproduce  die  vi¬ 
sual  qualities  of  the  historic  windows. 
The  use  of  spiral  balances  and  insulat¬ 
ing  glass,  the  increase  in  the  sash  thick¬ 
ness,  modifications  to  the  box  frames, 
and  the  slight  widening  of  the  inte^l 
wood  muntin  were  accomplished  in  a 
sensitive  way  in  keeping  with  the  Secre¬ 
tary  of  the  Interior’s  “Standards  for 
Rehabilitation.”  This  approach  has 
limitations,  especially  when  dealing  with 
very  thin  historic  muntins,  where  to 
accommodate  the  weight  of  insulating 
glass  and  for  suitable  glazing,  the  width 
of  the  muntin  would  have  to  be  in¬ 
creased  substantially.  In  many  cases, 
however,  involving  two-  and  four-light 
sash,  this  application  can  be  adopted 
without  perceptibly  increasing  the  width 
of  the  muntin  or  diminishing  the  his¬ 
toric  character  of  the  window. 
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PROJECT  DATA 


Building: 

Lawrence-Wentworth  House 
48  Lawrence  Street 
Lowell,  Massachusetts 

Owner: 

Unitasinc. 

48  Lawrence  Street 
Lowell,  Massachusetts 

Project  date:  Early  1983 
Design  Staff: 

Lowell  Historic  Preservation 
Commission 
204  Middle  Street 
Lowell,  Massachusetts 

Fabrication: 


I 

I 


The  Window  Shop 
250  Chandler  Street 
Worcester,  Massachusetts 

Materials: 

Weather  Stripping- 
Southern  Metal  Products 
3950  Swinner  Road 
Memphis,  Tennessee 
Sash  Balances- 

CaldwellManufacturingCompanv 
64  Commercial  Street 
Rochester,  New  York 

Sealed  Insulating  Glass- 
Economy  Glass  Corp, 

315  Columbus  Avenue 
Boston,  Massachusetts 

Project  Costs: 


The  fabrication  cost,  including  priming, 
of  the  10  windows  (7  different  sizes)  was 
S2520($  13.40  per  square  foot):  installa¬ 
tion  cost  was  S1800  (S9.52  per  square 
foot);  total  cost  was  S4320  (522.92  per 
square  foot). 

floor  with  insulating  giro  im»ned  dasdy  matched 

the  historic  windows  which  were  preserved  on  the 
upper  floor.  Photo:  Charles  Parrott 


This  preservation  TECH  NOTE  was  prepared  by  the  National  Park 
the  Lowell  Historic  Preservation  Commission, 
and  the  Center  for  ^hitectural  Conservation.  Georgia  Institute  of  Technology. 
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Wa^n  if  Conservation.  Penelope  S. 

atson  of  the  LowcW  Histone  Preservation  Commission,  and  Preservation 
Assistance  Division  staff,  particularly  Michael  J.  Auer.  Martha  A  Gutrick 
and  Mae  Simon.  Photo  on  page  1  by  Jim  Higgins. 

^is  and  many  of  the  TECH  NOTES  on  windows  are  included  in  "The 
Window  Handbook:  Successful  Strategies  for  Rehabilitating  Windows  in 
Histone  Buildings  (available  late  1984).  a  joint  publication  of  the 
Preservation  y^istance  Division.  National  Park  Service  and  the  Center  for 

Architectural  Conservation.  Georgia  Institute  of  Technology.  For  infon 

mation.  wnte  to  The  Center  for  Architectural  Conservation.  P.O.  Box 
93402.  Atlanta.  Georgia  30377. 
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BOOTT  COTTON  MILLS 
(The  Boott  Mills) 

Lowell,  Massachusetts 

The  complex  of  buildings  which  make 
up  the  Boott  Mills  is  considered  one 
of  the  best  examples  of  a  large  19th- 
century  New  England  textile  factory. 
The  3,000  double-hung  windows,  most 
of  which  are  3^2'  x  7'  in  size,  are  a 
distinguishing  characteristic  of  this  inter¬ 
connected  red-brick  grouping  of  nine 
mills,  a  counting  house,  and  a  cotton 
storehouse.  The  point-grid  patterning  of 
these  windows,  rhythmically  punched 
into  the  multi-story  plain  brick  walls, 
and  the  nearly  uniform  12-over-12  con¬ 
figuration  of  lights  tightly  stretched  over 
the  facades,  creates  an  austere  yet  pow¬ 
erful  composition  evident  not  just  in  the 
first  four  mills  of  the  mid- 1830s  but  in 


the  additions  that  continued  until  1899. 
Rather  than  being  subservient  to  more 
richly  detailed  wall  treatment,  the  win¬ 
dows  became  the  dominant  element  of 
detail  and  decoration  for  the  Boott  Cot¬ 
ton  Mills.  Many  other  textile  mills  of 
the  19th  century  could  be  characterized 
in  this  way. 

The  rehabilitation  of  the  Boott  Mills 
complex,  located  in  a  National  Historic 
Landmark  district,  presented  the  oppor¬ 
tunity  to  arrest  decades  of  neglect  and 
deterioration  and  to  re-establish  the  im¬ 
portant  historical  and  architectural  con¬ 
tribution  of  the  windows.  This  Tech 
Note  will  explain  the  work  that  led  to 
an  innovative  solution,  combining  alu- 


Deteriorated  historic  windows 
should  be  repaired  rather  than 
replaced  wherever  possible.  When 
replacement  is  necessary y  the  new 
windows  should  match  the  historic 
ones  in  design^  color^  size,  configu¬ 
ration,  reflective  qualities,  shadow 
lines,  detail  and  material.  Only 
where  it  is  not  feasible  to  match  the 
historic  material  should  a  substitute 
be  considered  and  only  when  it  is 
shown  through  such  means  as  field 
mock-ups  that  it  is  possible  to 
match  closely  both  the  detail  and 
the  overall  appearance  of  the  his¬ 
toric  windows. 


Figure  1.  The  windows  are  the  dominant  element  of  detail  and  decoration  in  the  Boott  Cotton  Mills.  Photo:  Courtesy  of  the  Center  for  Lowell  History 


minum  window  technology  with  an 
older  double-glazing  technique.  The 
new  windows  that  were  developed  vir¬ 
tually  duplicated  many  of  the  important 
historic  attributes  of  the  original  wooden 
windows  on  the  large  mill  facades  (see 
figure  ]), 

Problem 

The  projected  three-phase,  $63  million 
rehabilitation  of  the  Boott  Mills  involves 
700,000  square  feet  of  space.  An  appro¬ 
priate  window  treatment  was  foremost 
among  several  important  preservation 
design  problems.  The  developer  and  the 
historic  review  commission  agreed  that 
one-over-one  aluminum  replacement 
windows  with  exterior  muntin  grids 
were  not  desirable.  Because  of  the  sig¬ 
nificance  of  the  complex,  it  was  estab¬ 
lished  that  the  windows  needed  to  have 
true  divided  lights  and  that  the  dimen¬ 
sions  and  profiles  of  all  visible  elements 
would  be  near  copies  of  the  originals 
(see  figure  2), 

Restoration  of  the  existing  windows 
was  one  solution  that  was  considered. 
This  approach  was  undertaken  on  one 
late  19th  century  facade  where  the  win¬ 
dows  retained  structural  integrity  due 
to  oversize  muntins  and  a  mild  weather 
exposure.  However,  the  results  of  the 
architect’s  survey  of  the  windows  con¬ 
cluded  that  the  vast  majority  of  the  sur¬ 
viving  wooden  sash  were  deteriorated 
well  beyond  repair.  The  historic  win¬ 
dows  had  indeed  fared  badly  in  the  dec¬ 
ades  following  the  collapse  of  the  New 
England  textile  industry  after  World 
War  1.  The  lack  of  proper  building 
maintenance  beginning  at  that  time  has 
been  documented  by  historians  studying 
the  business  and  labor  history  of  the 
2  Boott  Mills.  The  only  significant  win¬ 


dow  work  during  the  waning  textile  op¬ 
eration  at  the  mill  resulted  in  the  spot 
replacement  of  many  of  the  12  light 
sash  with  6  light  sash.  Virtually  no 
work,  including  painting,  had  been  done 
on  the  windows  following  the  cessation 
of  textile  production  in  1954.  The  one 
exception  was  the  replacement  of  sev¬ 
eral  hundred  windows  on  the  exposed 
river  elevations  that  had  been  destroyed 
by  an  off-site  explosion  in  1976  and  re¬ 
placed  with  inexpensive  aluminum  dou¬ 
ble-hung,  single  light  sash. 

The  developer  and  architect  next  in¬ 
vestigated  the  replacement  with  wooden 
reproduction  windows.  Several  wooden 
window  manufacturers  were  approached 
for  design  and  price  quotations  for  a 
custom  window  with  true  divided  light 
sash  that  maintained  the  historic  sight 
lines  of  the  visible  members  of  the  win¬ 
dow.  At  the  same  time,  the  project  team 
investigated  the  possibility  of  develop¬ 
ing  an  aluminum  true-divided-light  sash 
that  would  satisfactorily  duplicate  the 
historic  wooden  window  while  provid¬ 
ing  for  double  glazing.  A  new  ^umi- 
num  window  system  would  result  from 
their  efforts. 

Window  Design 

In  the  fall  of  1988  the  developer  and  ar¬ 
chitect  turned  to  a  manufacturer  with 
whom  they  had  previously  worked  and 
proposed  the  development  of  a  vertical 
sliding  aluminum  sash  window  which 
would  contain  true  divided  lights  with 
thin  muntins  and  members  with  dimen¬ 
sions  and  finish  profiles  that  match 
those  of  the  historic  wooden  window. 

Over  the  next  few  months,  the  fol¬ 
lowing  basic  requirements  were  estab¬ 
lished  for  the  new  window: 


figure  2.  Because  of  the  historic  character  and 
significance  of  the  complex,  replacement  sash 
needed  to  have  true  divided  li^ts  and  the 
dimensions  and  profiles  of  visible  elements 
needed  to  be  close  copies  of  the  originals. 
Photo:  Courtesy  of  Huygens  DiMella  Shaffer 

1.  True-divided  lights/integral 
muntins 

2.  Dimensions  and  profiles  of  all  vis¬ 
ible  members  that  virtually  dupli¬ 
cate  the  historic  window 

3.  “Wet”  glazing  for  small  divided 
lights. 

4.  Double  glazing 

5.  Thermally  broken  unit 

6.  Aluminum  construction  with 
factory-applied  paint 
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Figure  3.  Horizontal  section  of  the  window  shown  with  old  and  new  sash.  Drawing:  Timothy  Buehner 


7.  Conventionally  weatherstripped 
and  counterbalanced  vertical  slid¬ 
ing  sash 

8.  Retention  of  the  historic  wooden 
frame  as  the  receptor  for  the  new 
window  system 

Although  the  latter  five  requirements 
are  typical  of  most  recent  historic  build¬ 
ing  rehabilitations,  achieving  the  first 
two  demanded  that  a  new  window  sys¬ 
tem  be  developed.  Recent  aluminum 
replacement  windows  on  historic  reha¬ 
bilitation  projects  were  nearly  all  based 
on  available  window  systems,  limiting 
the  flexibility  to  closely  match  specific 
windows  on  a  project-by-project  basis. 

In  addition,  the  thin  muntins  typical  of 
19th  century  multiple-light  sash  could 
only  be  achieved  through  use  of  an  ex¬ 
terior  aluminum  trapezoidal  grid  against 
the  exterior  sheet  of  glass.  The  near- 
universal  industry  use  of  sealed  insulat¬ 
ing  glass  necessitated  true-divided  alu¬ 
minum  muntins  that  were  excessively 
wide.  In  the  case  of  the  Boott  Mills,  use 
of  a  standard  true  divided  light  alumi¬ 
num  window  with  insulating  glass 
would  require  muntins  over  twice  the 
width  of  the  historic  Vs"- wide  wood 
muntins. 

In  order  to  permit  the  use  of  true 
muntins  of  sufficient  narrowness  at  the 


Boott  Mills,  it  was  necessary  to  limit 
the  muntin-supported  glass  panes  to 
single  glazing,  as  in  a  historic  window, 
and  to  achieve  double  glazing  with  a 
secondary  window  system  (see  figure 
3).  This  secondary  window  consisted  of 
a  “piggy-back”  interior  glazing  panel, 
which  left  exposed  on  the  exterior  the 
multiple  facets  of  the  true  divided  lights 
so  characteristic  of  historic  multiple- 
pane  windows.  The  interior  glazing 
panel  was  attached  to  the  room  side  of 
the  sash.  It  was  also  decided  that  the 
existing  wooden  frames  would  be  re¬ 
tained  and  used  to  receive  the  aluminum 
sub-frame  for  the  new  window.  Finally, 
new  aluminum  extrusions  were  to  be 
made  for  all  niembers  to  ensure  a  very 
close  match  to  the  historic  units. 

The  design  work  evolved  into  a  back- 
and-forth  exchange  of  full-scale  details 
between  the  architect,  developer,  con¬ 
tractor,  and  manufacturer.  First,  the  ar¬ 
chitect  produced  section  details  of  the 
late  19th-century  window  at  Boott  Mills 
to  serve  as  a  basis  for  sight-line  match¬ 
ing.  (The  early  19th-centuiy  windows 
were  similar,  but  had  thinner  sash  mem¬ 
bers,  a  flat-headed  masonry  opening  in¬ 
stead  of  an  arched  opening,  and  gener¬ 
ally  a  smaller  overall  height.)  From 
these  drawings,  the  manufacturer  began 
to  design  the  new  window. 


Window  Detailing 

The  manufacturer’s  initial  design 
roughed  out  the  first  technical  details  for 
the  new  system,  including: 

•  duplication  of  the  face  dimensions 
of  the  meeting  and  lower  sash  rails; 

•  duplication  of  the  face  dimensions 
of  the  stiles  and  head  rail,  taking 
into  account  the  addition  of  the  new 
aluminum  sub-frame; 

•  vinyl  snap-on  interior  grid  to 
snuggly  fit  the  glass  against  the 
sealant,  provide  a  thermal  break  and 
approximate  the  appearance  of  the 
interior  profile  of  the  muntin;  and 

•  extruded  reveals  in  the  sash  to  re¬ 
ceive  the  piggy-back  panels  so  as  to 
conceal  the  panel  frames  from  the 
exterior; 

•  thin  sill  extension  of  the  sub-frame 
beyond  the  exterior  face  of  the 
lower  sash  to  minimize  the  intro¬ 
duction  of  a  non-historic  double  sill; 
and 

•  shaft  extension  of  the  sash-lock  arm 
to  extend  below  the  intruding 
piggy-back  panel  of  the  upper  sash. 

The  first  muntin  design  was  an  adap¬ 
tion  of  the  true-divided-light  muntin  de¬ 
veloped  by  the  manufacturer  in  1985  for 
another  historic  rehabilitation  project 
(see  Tech  Note  Windows  No.  12).  It 


was  narrowed  and  profiled  to  approxi¬ 
mate  the  beveled  glazing  bead  and  stick¬ 
ing  of  the  historic  wooden  muntins. 
However,  it  was  found  that  the  technol¬ 
ogy  of  the  1985  three-piece  muntin  sys¬ 
tem  could  be  reduced  only  to  about  yg" 
in  thickness.  A  new  two-piece  true 
muntin  was  then  developed  by  the  man¬ 
ufacturer  that  met  the  general  dimen¬ 
sions  and  profile  of  the  putty-glazed  his¬ 
toric  muntin;  it  provided  the  needed 
strength  and  proved  to  be  simpler  in  de¬ 
sign  and  less  expensive  to  fabricate. 

This  muntin  consisted  of  an  aluminum 
tee  extrusion  with  a  trapezoidal  flange 
and  a  web  terminating  in  a  triangle¬ 
shaped  point  over  which  a  profiled 
cover  of  extruded  rigid  PVC  ^as 
snapped  to  hold  the  glass  panes  in 
place.  Plastic  was  used  for  this  cover  to 
provide  the  flexibility  needed  to  remove 
the  cover  in  case  of  glass  breakage  and 
to  provide  the  thermal  break  to  insulate 
the  aluminum  tee  member.  The  snap 
cover  extrusion  was  to  be  made  in  the 
pre-selected  custom  color  chosen  for  the 
window  (see  figure  ^). 

The  framing  and  new  muntin  designs 
were  supplied  to  the  architect  who  pre¬ 
pared  full-scale  sections  to  show  how 
the  new  window  would  be  installed  in  a 
repaired  window  frame.  To  conform 
more  precisely  to  the  visible  features  of 
the  lau-  19th-century  window,  the  archi¬ 
tect  modified  the  inside  edge  of  the  rail 
and  stile  extrusions  to  include  the  bev¬ 
eled  shape  of  the  historic  glazing  putty. 
Revisions  were  incorporated  by  the 
manufacturer  as  the  design  evolved  and 
further  refinements  were  added. 

On  the  sub-frame,  a  drip  edge  that 
broke  the  sight  line  at  the  head  was 
eliminated  as  unnecessary.  The  detailing 
of  the  sub-frame  was  also  revised  to  fa¬ 
cilitate  installation  into  the  existing 
frame  from  the  building  interior.  This 
resulted  in  a  cleaner  interior  finish; 
however,  it  also  increased  the  height  of 
the  sub-sill,  making  it  somewhat  more 
visible  on  the  exterior.  The  overall 
depth  of  the  early  design  was  also  re¬ 
duced,  resulting  in  a  final  depth  only 
about  V2'  larger  than  the  historic  win¬ 
dow.  Because  the  muntin  had  to  clear 
the  piggy-back  panel  behind  it,  the 
overall  muntin  depth  was  to  be 
just  yi6"  less  than  the  historic  ones  (see 
figure  5). 

Refinements  were  also  made  to  the 
piggy-back  panel.  In  the  original  ver¬ 
sion,  they  were  clipped  into  a  frame  re¬ 
veal  on  the  inner  face  of  each  aluminum 
sash.  As  revised,  the  panel  frame  was 
fastened  more  substantially  using  recep¬ 
tor  channels  along  the  rails  of  both  sash 
4  and  tamper-proof  turn  buttons  fixed  into 


Figure  4.  The  decision  to  use  an  integral  muntin  for  the  outer  glazing  and  a  piggy-back  interior 
glazing  pane!  was  an  important  component  of  the  successful  window  solution.  Sash  shown  before 
and  after  rehabilitation.  Photos:  Charles  Parrott 


a  slot  along  the  stiles.  This  modification 
greatly  eased  panel  removal  and  rein- 
stallation  for  cleaning  and  maintenance. 
It  also  produced  a  cleaner,  more  fin¬ 
ished  interior  appearance. 

Before  die  production  was  initiated  by 
the  manufacturer,  a  full-scale  mock-up 
of  one  typical  window  was  custom-built 
from  aluminum  stock,  duplicating  the 
exterior  sight  lines  of  the  new  extru¬ 
sions.  The  window  was  then  compared 
visually  to  a  repaired  and  painted  exist¬ 
ing  wooden  window,  to  determine 
whether  the  new  window  sufficiently 
matched  the  historic  appearance. 

After  evaluating  the  mock-up,  two 
additional  extrusions  were  developed  at 
the  recommendation  of  local  preserva¬ 
tion  officials  to  create  a  narrower  meet¬ 
ing  rail  for  use  in  certain  windows.  This 
was  determined  necessary  since  the 
early  19th-century  sash  had  sight  lines 
much  narrower  than  the  later  ones— all 
face  widths  of  sash  members  were  Va 
narrower.  Since  this  was  especially  no¬ 
ticeable  at  the  extremely  narrow  y/ 
meeting  rail  of  these  early  windows,  an 
alternate  extrusion  pair  was  developed 
that  narrowed  the  meeting  rail  to  1  Vz\ 
for  use  where  the  early  19th-century 
sash  were  to  be  replaced.  The  \  V%  was 
as  narrow  as  technically  possible. 

Existing  Technology 

Various  features  of  the  new  window  in¬ 
volved  relatively  standard  aluminum 
window  industry  auxiliary  materials  and 
design  techniques.  These  carefully  se¬ 


lected  components  permitted  most  of  the 
development  costs  to  address  visual  re¬ 
quirements.  These  components  included: 

•  block-and-tackle  sash  balances  for 
the  lower  sash— the  upper  sash  is 
fixed  but  removable  for  maintenance; 

•  an  insulating,  plastic  thermal  break 
between  the  interior  and  exterior 
halves  of  the  sash  frame; 

•  plastic  “wool”  pile  with  fin  seal  (at 
head,  meeting  rail  and  jambs)  and 
vinyl  bulb  (at  sill)  weaAerstripping 
held  in  shallow  slots  in  each  extru¬ 
sion  to  control  air  and  water  infil¬ 
tration  between  both  moving  and 
fixed  extrusions; 

•  silicone  rubber-edge  blocks  to  cush¬ 
ion  the  glass,  panes  against  their 
rabbets  in  the  aluminum  extrusions; 

•  “wet”  sealent  (silicone)  to  glaze 
the  small  individual  lights;  and 

•  custom-colored,  rigid  PVC  snap 
covers  at  the  jambs  to  cover  the 
sash  balances  and  provide  a  weather 
seal. 

The  muntin  joinery  also  applied  exist¬ 
ing  techniques  to  the  problem  of  creat¬ 
ing  a  structural  grid  capable  of  ade¬ 
quately  supporting  independent  glass 
panes  (just  as  in  a  wooden  multiple-light 
sash.)  As  in  a  wooden  window,  the  ver¬ 
tical  muntins  are  continuous  from  rail  to 
rail,  with  horizontal  muntins  individ¬ 
ually  pieced  in  between.  The  continuous 
vertical  member  minimizes  the  introduc¬ 
tion  of  water  into  the  joint,  just  as  it 
does  in  a  wooden  window.  The  ends  of 
the  horizontal  bars  are  coped  to  the  pro¬ 
file  of  the  extrusion,  and  the  vertical 


VERTICAL  SECTION  THROUGH  VERTICAL  SECTION  THROUGH 

HISTORIC  WOODEN  WINDOW  REHABILITATED  WINDOW 


Figure  5.  Vertical  section  of  the  window  shown  with  old  and  new  sash.  Drawing:  Timothy  Buehner 


muntin  is  drilled  to  accept  a  stainless 
steel  pin  which  is  force  fit  through  the 
connection.  An  extruded  longitudinal 
hole  through  the  muntin  accepts  the  pin 
into  the  horizontal  members.  Where  the 
muntins  intersect  the  stile  and  rail  extru- 
sions,  a  welded  connection  is  used  to 
minimize  the  penetration  of  water  into 
those  members.  The  interior  snap  cover 
is  cut  and  fit  in  like,  manner— continu¬ 
ous  vertical  members  with  pieced-in 
horizontal  sections  coped  around  the 
ogee  profile. 


Window  Fabrication  and 
Installation 

After  approval  of  the  mock-up  for  its 
ability  to  reproduce  the  appearance  of 
the  historic  wooden  windows,  cutting  of 
dies  and  production  of  extrusions  pro¬ 
ceeded  during  the  summer  and  fall  of 
1989.  A  full  scale  window  was  con¬ 
structed  for  performance  testing  to  the 
standards  of  the  Amejican  Architectural 
Manufacturers  Association  (AAMA), 
the  industry’s  standard-setting  body  for 


aluminum  windows.  The  performance 
evaluation  was  done  by  an  independent 
testing  laboratory  and  was  certified  to 
meet  the  specified  standards.  By  spring 
1990,  the  new  windows  were  being  in¬ 
stalled  at  the  site. 

Windows  were  fabricated  in  several 
different  sizes  according  to  the  dimen¬ 
sions  of  the  sash  opening  of  the  existing 
wooden  frames.  All  new  sash  had  12 
lights  or  more,  replicating  the  configura¬ 
tion  of  the  original  sash. 

The  aluminum  compx)nents  of  the 


Figure  6-  Work  on  the  frames  consisted  largely 
of  making  dutchman  repairs  to  the  pulley  stiles 
where  required;  renailing  or  replacing  brick 
moldings;  replacing  some  sills;  and  surface 
preparation.  Photo:  Charles  Fisher 

sub-frames  and  sash,  including  piggy¬ 
back  panels,  were  first  cut  and  assem¬ 
bled,  then  painted  a  light  grey  color. 

The  assembled  windows  were  shipped 
to  the  job  site  complete  with  weather- 
stripping,  balances,  and  glazing. 

Site  Preparation  and 
Installation 

While  the  new  aluminum  sash  were 
being  fabricated,  the  work  at  the  site  in¬ 
volved  the  removal  of  the  remaining 
wooden  sash,  along  with  interior  stops 
and  parting  beads,  and  the  repair,  prepa¬ 
ration  and  painting  of  the  frames.  New 
wooden  frames  were  required  for  open¬ 
ings  previously  filled  with  glass  block 
or  masonry. 

The  exterior  of  the  wooden  frames 
were  not  to  be  panned  or  covered  in 
aluminum.  Thus  it  was  important  both 
for  aesthetic  consideration  and  good 
paint  performance  that  the  wood  frames 
be  repaired  and  surfaces  properly  fin¬ 
ished.  Work  on  the  frames  consisted 
largely  of  making  dutchman  repairs  to 
the  pulley  stiles  where  required;  renail¬ 
ing  or  replacing  brick  molding;  replac¬ 
ing  some  sills;  and  scraping,  filling  and 
sanding  wood  surfaces.  Painting  con¬ 
sisted  of  priming  and  two  coats  of  alkyd 
oil  paint  (see  figure  6), 

Installation  of  the  new  sash  went 
quickly  and  smoothly.  First,  the  sub- 
frame  was  inserted  in  the  prepared 
opening  from  the  room  side,  shimming 
to  plumb,  line  and  level  before  attaching 
screws  through  the  head  and  jambs  into 
the  old  frame.  The  sash  were  then  in¬ 
stalled  and  the  windows  were  caulked 
on  both  the  interior  and  exterior  to  com¬ 
plete  the  work  (see  figure  7). 


Costs 

In  the  first  two  phases  of  the  project, 
wooden  window  fraihes  were  repaired 
and  new  aluminum  sash  installed  in 
522  windows.  In  addition,  new  wooden 
windows  were  installed  in  a  highly  visa- 
ble  entrance  location  of  the  first  floor. 
Work  on  another  1,031  windows  remain 
to  be  undertaken  under  the  third  phase 
of  the  project.  The  standard  window  av¬ 
eraged  about  3V2^  by  7'  or  about  25 
square  feet  in  area. 

Because  of  the  large  number  of  win¬ 
dows  needing  replacement  at  the  Boott 
Mills,  the  associated  development  costs 
for  the  new  window  were  within  rea¬ 
son— approxiniately  ten  dollars  per  win¬ 
dow.  Smaller  projects  can  now  benefit 
from  the  development  of  this  window 
system.  It  is  estimated  by  the  manufac¬ 
turer  that  an  order  of  100  windows,  in¬ 
volving  a  12-over- 12  light  window  like 
that  at  Boott  Mills  (SVi  x  7'),  would 
cost  today  around  $28  per  square  foot  or 
$686,  plus  shipment  and  installation. 

Evaluation 

The  sash  replacement  work  undertaken 
to  date  at  the  Boott  Mills  represents  an 
advance  in  the  way  in  which  aluminum 
windows  can  be  designed  to  capture 
more  fully  the  authentic  appearance  of 
historic  windows  in  larger  buildings 
while  providing  good  overall  perform¬ 
ance.  The  treatment  of  the  muntins  and 
the  sash  framing  elements,  the  piggy¬ 
back  glazing  panel,  and  the  retention  of 
the  exposed  historic  wooden  frame  all 
combined  to  create  a  window  that  was 


aesthetically  pleasing  and  that  retained 
many  of  the  important  historic  qualities 
of  the  original  windows  (see  figure  8), 

Particularly  notable  was  the  develop¬ 
ment  of  a  true  divided-light  hung-sash 
window  in  aluminum  where  the  muntins 
reproduced  the  narrow  widths  of  the  his¬ 
toric  wooden  sash.  The  use  of  the  piggy 
back  panel  to  provide  double  glazing  fa¬ 
cilitated  matching  the  appearance  of  the 
muntin  on  the  primary  glazing.  By  hav- 
ing  the  primary  glazing  set  within  true 
muntins,  the  characteristic  nuance  im¬ 
parted  by  individual  panes  of  glass  is 
visible  on  the  outside  of  the  building. 

The  relatively  small  size  of  these  mill 
windows  (SVi'  x  7')  made  possible  the 
use  of  true-divided  lights  with  aluminum 
muntins  that  matched  the  dimensions  of 
the  historic  ones.  For  very  large  win¬ 
dows,  additional  engineering  and  testing 
would  be  necessary  to  establish  the  fea¬ 
sibility  of  this  approach. 

Another  important  component  of  the 
overall  success  of  the  Boott  Mill  win¬ 
dow  approach  was  that  new  rail  and 
stile  framing  components  closely 
matched  the  sight  lines  of  their  wooden 
counterparts.  This  is  especially  impor¬ 
tant  wi^  respect  .to  the  narrow  meeting 
rail  typically  found  in  historic  windows. 
The  retention  of  the  historic  wooden 
frame  as  a  finish  element  of  the  window 
system  was  also  an  important  feature  of 
this  project.  This  avoided  the  normal 
practice  when  installing  aluminum  re¬ 
placement  units  of  either  removing  the 
wood  frame  altogether  or  sheathing  it  in 
break  metal  or  an  extruded  pan. 


Figure  7.  The  retention  of  the  exposed  outer  face  of  the  historic  wooden  frame  and  the  sill 
detailing  were  important  qualities  of  the  window  treatment.  Before  and  after  photos:  Charles  Parrott 


'trimmed  with  an  extruded  molding.  In 
the  latter  case,  such  work  results  in  the 
widening  of  the  sight  lines  of  the  frame. 
In  addition,  the  use  of  aluminum  at  the 
frame  introduces  visible  and  often  addi¬ 
tional  assembly  joints. 


Figure  8.  Replacement  window  sash  after 
installation.  Photo:  Charles  Parrott 


With  the  Boon  Mills  project,  the  old 
wooden  frame  served  as  a  convenient 
anchor  for  the  replacement  window  sys¬ 
tem.  With  no  technical  need  to  cover 
the  historic  frame  on  the  outside,  it  was 
therefore  possible  to  preserve  all  the 
visual  qualities  of  the  original  wood 
frames.  For  the  developer,  the  achieve¬ 
ment  of  the  perceived  operating  and 
maintenance  advantages  of  a  new  alumi¬ 
num  window  system  ended  at  the  old 
frame,  thus  allowing  its  retention  as  an 
aesthetic  and  historical  feature.  Al¬ 
though  the  new  design  is  set  up  for  use 
in  the  existing  wooden  window  frame, 
the  lengthening  of  the  jamb  and  head 
extrusions  and  redesign  of  the  frame 
would  permit  its  use  in  cases  where  the 
wooden  frames  are  missing  or  severely 
deteriorated  beyond  repair. 

As  with  any  successful  window  solu¬ 
tion,  there  are  opportunities  for  refine¬ 
ment.  Modification  of  the  glazing  vinyl 
gasket  and  associated  extrusions  was 
subsequently  acknowledged  as  an  area 
for  potential  improvement,  to  approxi¬ 
mate  more  fully  the  historic  muntin  pro¬ 
file  around  the  sash  frame.  The  sill  of 
the  aluminum  sub-frame  could  also  have 
been  detailed  better,  following  more  the 
slope  of  the  original  wood  sill. 

This  special  application  of  aluminum 


window  technology  in  response  to  his¬ 
toric  preservation  concerns  in  the  reha¬ 
bilitation  of  the  Boott  Mills  was  the 
result  of  a  unique  combination  of  indi¬ 
viduals  and  events.  Although  the  cost  c 
this  window  solution  was  about  the 
same  as  a  custom  replacement  wooden 
window,  in  terms  of  historic  preserva¬ 
tion,  it  represents  a  substantial  design 
and  technology  improvement  in  alumi¬ 
num  windows  (see  Tech  Note  Window 
No.  13). 

While  in  many  cases  the  historic 
character  of  specific  buildings  would 
preclude  the  use  of  such  a  retrofit  solu¬ 
tion,  it  has  applicability  to  many  large- 
scale  buildings  where  the  existing  win¬ 
dows  are  beyond  repair  and  where  re¬ 
placement  with  wooden  windows,  even 
though  upgraded  in  thermal  perform¬ 
ance,  is  not  a  viable  alternative.  It  illus¬ 
trates  the  need  for  advance  planning  an( 
the  willingness  of  the  developer,  the 
window  manufacturer  and  preservation 
groups  to  work  together,  as  they  did  in 
this  case,  to  improve  the  quality  of  re¬ 
placement  windows  installed  in  historic 
buildings.  In  the  end,  these  parties  dis¬ 
covered  that  to  achieve  a  much  closer 
match  of  a  wooden  window,  the  alumi¬ 
num  window  had  to  be  built  very  much 
like  it  (see  figure  9). 


Figure  9.  The  ^dow  solution  represents  an  important  advance  in  the  way  iq  which  aluminum  windows  can  be  designed  to  capture  more  fully  the 
appearance  of  histone  wmdows  in  larger  buildings.  Right  photo  shows  wood  Sash  in  bottom  row  and  aJummum  in  the  upper  three  rows 
Photos:  Jim  Higgins  © 
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The  Cleaning  and  Waterproof 
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Robert  C.  Mack,  A.LA. 
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The  inappropriate  cleaning  and  waterproofing  of  niasonr>' 
buildings  is  a  major  cause  of  deterioration  of  the  Nation’s 
historic  resources.  While  both  treatments  may  be  appropriate 
in  some  cases,  they  may  cause  serious  deterioration  in  others. 
The  purpose  of  this  leaflet  is  to  provide  guidance  on  the 
techniques  of  cleaning  and  waterproofing,  and  to  explain  the 
consequences  of  their  inappropriate  use. 

Why  Clean? 

The  reasons  for  cleaning  any  building  must  be  considered 
carefully  before  arriving  at  a  decision  to  clean. 

-Is  the  cleaning  being  done  to  improve  the  appearance  of  the 
building  or  to  make  it  look  new?  The  so-called  “dirt” 
actually  may  be  weathered  masonry,  not  accumulated 
deposits;  a  portion  of  the  masonry  itself  thus  will  be 
removed  if  a  “clean”  appearance  is  desired. 

—Is  there  any  evidence  that  dirt  and  pollutants  are  having  a 
harmful  effect  on  the  masonry?  Improper  cleaning  can 
accelerate  the  deteriorating  effect  of  pollutants. 

-Is  the  cleaning  an  effort  to  “get  your  project  started”  and 
improve  public  relations?  Cleaning  may  help  local  groups 
with  short  term  fund  raising,  yet  cause  long  term  damage  to 
the  building. 

These  concerns  may  lead  to  the  conclusion  that  cleaning  is 
not  desirable— at  least  not  until  further  study  is  made  of  the 
building,  its  environment  and  possible  cleaning  methods. 

What  Is  The  Dirt? 

The  general  nature  and  source  of  dirt  on  a  building  must  be 
determined  in  order  to  remove  it  in  the  most  effective,  yet 
least  harmful,  manner.  Soot  and  smoke,  for  example,  may 
require  a  different  method  of  cleaning  than  oil  stains  or  bird 
droppings.  The  “dirt”  also  may  be  a  weathered  or  discolored 
portion  of  the  masonry  itself  rather  than  extraneous 
materials.  Removal  of  part  of  the  masonry  thus  would  be 
required  to  obtain  a  “clean”  appearance,  leading  to  loss  of 
detail  and  gradual  erosion  of  the  masonry.  Other  common 
cleaning  problems  include  metal  stains  such  as  rust  or  copper 
stains,  and  organic  matter  such  as  the  tendrils  left  on  the 
masonry  after  removal  of  ivy.  The  source  of  dirt,  such  as  coal 
soot,  may  no  longer  be  a  factor  in  planning  for  longer  term 
maintenance,  or  it  may  be  a  continuing  source  of  problems. 
Full  evaluation  of  dirt  and  its  effect  on  the  building  may 
require  one  or  several  kinds  of  expertise:  consultants  may 
include  building  conservators,  geologists,  chemists,  and 
preservation  architects.  Other  sources  of  local  experience  or 


information  may  include  building  owners  in  the  area,  local 
universities,  the  State  Historic  Preservation  Officer,  and  the 
AIA  State  Preservation  Coordinator. 

If  the  proposed  cleaning  is  to  remove  paint,  it  is 
important  in  each  case  to  learn  whether  or  not  exposed  brick 
is  historically  appropriate.  Many  buildings  were  painted  at 
the  time  of  construction  or  shortly  thereafter;  retention  of 
the  paint,  therefore,  may  be  more  appropriate  historically 
than  exposing  the  brick,  in  spite  of  current  attitudes  about 
“natural”  brick.  Even  in  cases  where  unpainted  masonry  is 
appropriate,  the  retention  of  the  paint  may  be  more  practical 
than  removal  in  terms  of  long  range  preservation  of  the 
masonry.  In  some  cases,  however,  removal  of  the  paint  may 
be  desirable.  For  example,  the  old  paint  layers  may  have 
built  up  to  such  an  extent  that  removal  is  necessary  prior  to 
repainting.  It  is  essential,  however,  that  research  on  the  paint 
type,  color,  and  layering  be  completed  on  the  entire  building 
before  removal. 

What  Is  The  Construction  Of  The  Building? 

The  construction  of  the  building  must  be  considered  in 
developing  a  cleaning  program  because  inappropriate  cleaning 
can  have  a  corrosive  effect  on  both  the  masonry  and  the 
other  building  materials. 

Incorrectly  chosen  cleaning  products  can  cause  damaging 
chemical  reactions  with  the  masonry  itself.  For  example,  the 
effect  of  acidic  cleaners  on  marble  and  limestone  generally  is 
recognized.  Other  masonry  products  also  are  subject  to 
adverse  chemical  reactions  with  incompatible  cleaning 
products.  Thorough  understanding  of  the  physical  and 
chemical  properties  of  the  masonry  can  help  you  avoid  the 
inadvertent  selection  of  damaging  cleaning  materials. 

Other  building  materials  also  may  be  affected  by  the 
cleaning  process;  some  chemicals,  for  example,  may  have  a 
corrosive  effect  on  paint  or  glass.  The  portions  of  building 
elements  most  vulnerable  to  deterioration  may  not  be  visible, 
such  as  embedded  ends  of  iron  window  bars.  Other  totally 
unseen  items,  such  as  iron  cramps  or  ties  which  hold  the 
masonry  to  the  structural  frame,  also  may  be  subject  to 
corrosion  from  the  use  of  chemicals  or  even  from  plain  water 
(Fig.  1).  The  only  way  to  prevent  problems  in  these  cases  is 
to  study  the  building  construction  in  detail  and  evaluate 
proposed  cleaning  methods  with  this  information  in  mind. 

Previous  treatments  of  the  building  and  its  surroundings 
also  should  be  evaluated,  if  known.  Earlier  waterproofing 
applications  may  make  cleaning  difficult.  Repairs  may  have 
been  stained  to  match  the  building,  and  cleaning  may  make 
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Figure  L  The  iron  anchor  shown  here  originally  was  hidden  from 
view.  An  increase  in  volume  due  to  rusting  created  internal  pressures 
on  the  stone  and  bricky  causing  spalling.  Careful  study  of  the  building 
construction  can  result  in  the  identification  of  these  potential 
problem  areas  and  they  can  be  taken  into  consideration  while 
planning  a  cleaning  project. 

these  differences  apparent.  Salts  or  other  snow  removal 
chemicals  used  near  the  building  may  have  dissolved  and 
been  absorbed  into  the  masonry,  causing  potentially  serious 
problems  of  spalling  or  efflorescence.  Techniques  for 
overcoming  each  of  these  problems  should  be  considered 
prior  to  the  selection  of  a  cleaning  method. 

Types  Of  Cleaning 

Cleaning  methods  generally  are  divided  into  three  major 
groups:  water,  chemical,  and  mechanical  (abrasive).  Water 
methods  soften  the  dirt  and  rinse  the  deposits  from  the 
surface.  Chemical  cleaners  react  with  the  dirt  and/or  masonry 
to  hasten  the  removal  process;  the  deposits,  reaction 
products  and  excess  chemicals  then  are  rinsed  away  with 
water.  Mechanical  methods  include  grit  blasting  (usually  sand 
blasting),  grinders,  and  sanding  discs,  which  remove  the  dirt 
by  abrasion  and  usually  are  followed  by  a  water  rinse. 
Problems  related  to  each  of  these  cleaning  methods  will  be 
discussed  later  in  this  leaflet. 

Planning  A  Geaning  Project 

Once  the  existing  conditions  have  been  evaluated,  including 
the  type  of  dirt  and  the  building  materials,  planning  for  the 
cleaning  project  can  begin. 

Environmental  concerns:  The  potential  effect  of  each 
proposed  method  of  cleaning  should  be  evaluated  carefully. 
Chemical  cleaners,  even  though  dilute,  may  damage  trees, 
shrubs,  grass,  and  plants.  Animal  life,  ranging  from  domestic 
pets  to  song  birds  to  earth  worms,  also  may  be  affected  by 
the  run-off.  In  addition,  mechanical  methods  can  produce 
hazards  through  the  creation  of  airborne  dust. 

The  proposed  cleaning  project  also  may  cause  property 
damage.  Wind  drift,  for  example,  may  carry  cleaning 
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Figure  2,  The  white  deposits  are  efflorescence,  soluble  salts  deposited 
on  the  surface  of  the  masonry.  These  salts  usually  originate  in  the 
masonry  or  mortar,  migrate  from  the  ground  below  through  capillary 
action,  or  are  brought  in  by  air  pollution.  The  salts  also  may  be  the 
remit  of  chemical  reactions  resulting  from  selection  of  an  improper 
cleaner. 

chemicals  onto  nearby  automobiles,  causing  etching  of  the 
glass  or  spotting  of  the  paint  finish.  Similarly,  airborne  dust 
can  enter  surrounding  buildings,  and  excess  water  can  collect 
in  nearby  yards  and  basements. 

Personal  safety:  The  potential  health  dangers  of  each  method 
proposed  for  the  cleaning  project  must  be  considered,  and 
the  dangers  must  be  avoided.  Both  acidic  and  alkaline 
chemical  cleaners  can  cause  serious  injury  to  cleaning 
operators  and  passers-by;  injuries  can  be  caused  by  chemicals 
in  both  liquid  and  vapor  forms.  Mechanical  methods  cause 
dust  which  can  pose  a  serious  health  hazard,  particularly  ii 
the  abrasive  or  the  masonry  contain  silica.  Steam  cleaning  h 
serious  hazards  because  of  high  temperatures. 


Testing  cleaning  methods:  Several  potentially  useful  cleaning 
methods  should  be  tested  prior  to  selecting  the  one  for  use 
on  the  building.  The  simplest  and  least  dangerous  methods 
should  be  included— as  well  as  those  more  complicated.  All 
too  often  simple  methods,  such  as  a  low  pressure  water  wash, 
are  not  even  considered,  yet  they  frequently  are  effective, 
safe,  and  least  expensive.  Water  of  slightly  higher  pressure  or 
with  a  mild  non-ionic  detergent  additive  also  may  be 
effective.  It  is  worth  repeating  that  these  methods  should  be 
tested  prior  to  considering  harsher  methods;  they  are  safer 
for  the  building,  safer  for  the  environment,  and  less 
expensive. 

The  level  of  cleanliness  desired  also  should  be  determined 
prior  to  selection  of  a  cleaning  method.  Obviously,  the  intent 
of  cleaning  is  to  remove  most  of  the  dirt.  A  “brand  new” 
appearance,  however,  may  be  inappropriate  for  an  older 
building,  and  may  require  an  overly  harsh  cleaning  method. 
It  may  be  wise,  therefore,  to  determine  a  lower  level  of 
acceptable  cleaning.  The  precise  amount  of  residual  dirt 
considered  acceptable  would  depend  upon  the  type  of 
masonry  and  loc^  conditions. 

Cleaning  tests,  whether  using  simple  or  complex 
methods,  should  be  applied  to  an  area  of  sufficient  size  to 
give  a  true  indication  of  effectiveness.  The  test  patch  should 
include  at  least  a  square  yard,  and,  with  large  stones,  should 
include  several  stones  and  mortar  joints.  It  should  be 
remembered  that  a  single  building  may  have  several  types  of 
masonry  materials  and  similar  materials  may  have  different 
surface  finishes;  each  of  these  differing  areas  should  be  teste 
separately.  The  results  of  the  tests  may  well  indicate  t' 
several  methods  of  cleaning  should  be  used  on  a  sin^ 
building. 


Figure  3.  The  hazy  appearance  of  a  portion  of  the  brick  is  caused  by 
a  residue  resulting  from  cleaning.  This  film  occurred  in  spite  of 
thorough  rinsing.  Test  patches  such  as  this  should  always  be  allowed 
to  weather  prior  to  continuing  with  the  cleaning. 

The  cleaning'  budget  should  include  money  to  pay  for 
these  tests.  Usually  contractors  are  more  willing  to  conduct  a 
variety  of  tests  if  they  are  reimbursed  for  their  time  and 
materials,  particularly  if  the  tests  include  methods  v/ith 
which  the  contractor  is  not  familiar. 

When  feasible,  test  areas  should  be  allowed  to  weather 
for  an  extended  period  prior  to  evaluation,  A  waiting  period 
of  a  full  year  is  not  unreasonable  in  order  to  expose  the 
masonry  to  a  full  range  of  seasons.  For  any  building  which  is 
considered  historically  important,  the  delay  is  insignificant 
compared  to  the  potential  damage  and  disfigurement  which 
may  arise  from  use  of  an  incompletely  tested*  method  (Figs. 


Potential  Problems  Of  Cleaning 
Water  Cleaning:  Water  cleaning  methods  include:  (I)  low 


Figure  4,  Sandblasting  has  rounded  the  comers  of  this  marble  capital 
and  pitted  the  formerly  smooth  surface.  Not  only  is  the  stone  harmed 
visually ^  the  increased  roughness  of  the  surface  also  will  collect  new 
dirt  mare  quickly  than  smooth  stone, 

weather  because  water  within  the  masonry  can  freeze, 
causing  spalling  and  cracking.  Since  a  wall  may  take  over  a 
week  to  dry  after  cleaning,  no  water  cleaning  should  be 
permitted  for  seyerd  days  prior  to  the  first  average  frost 
date,  or  even  earlier  if  local  forecasts  predict  cold  weather. 

In  spite  of  these  potential  problems,  water  methods 
generally  are  the  simplest  to  carry  out,  the  safest  for  the 
building  and  the  environment,  and  the  least  expensive. 

Chemical  cleaning:  Since  most  chemical  cleaners  are  water 
based,  they  have  many  of  the  potential  problems  of  plain 
water.  Additional  problems  of  chemical  cleaning  agents  have 
been  mentioned  in  the  discussion  of  environmental  concerns. 

Chemical  cleaners  have  other  problems  as  well.  Some 
types  of  masonry  are  subject  to  direct  attack  by  cleaning 
chemicals.  Marble  and  limestone,  for  example,  are  dissolved 
easily  by  acidic  cleaners,  even  in  dilute  forms.  Another 
problem  may  be  a  change  in  the  color  of  the  masonry  caused 
by  the  chemicals,  not  by  removal  of  dirt;  the  cleaner  also 
may  leave  a  hazy  residue  in  spite  of  heavy  rinsing  (Fig.  3).  In 
addition,  chemicals  can  react  with  components  of  mortar, 
stone,  or  brick  to  create  soluble  salts  which  can  form 
efflorescences,  as  mentioned  earlier.  Historic  brick  buildings 
are  particularly  susceptible  to  damage  from  hydrochloric 
(muriatic)  acid,  although  it  is,  unfortunately,  widely  used  on 
these  structures. 


pressure  wash  over  an  extended  period,  (2)  moderate  to  high 
pressure  wash,  and  (3)  steam.  Bristle  brushes  frequently  are 
used  to  supplement  the  water  wash.  All  joints,  including 
mortar  and  sealants,  must  be  sound  in  order  to  minimize 
water  penetration  to  the  interior. 

Porous  masonry  may  absorb  excess  amounts  of  water 
during  the  cleaning  process  and  cause  damage  within  the  wall 
or  on  interior  surfaces.  Normally,  however,  water  penetrates 
only  part  way  through  even  moderately  absorbant  masonry 
materials. 

Excess  water  also  can  bring  soluble  salts  from  within  the 
masonry  to  the  surface,  forming  efflorescences  (Fig.  2);  in 
dry  climates,  the  water  may  evaporate  inside  the  masonry, 
leaving  the  salts  slightly  in  back  of  the  surface.  The  damage 
which  can  be  caused  by  soluble  salts  is  explained  in  more 
detail  later  in  this  leaflet.  Efflorescence  usually  can  be  traced 
to  a  source  other  than  a  single  water  wash. 

Another  source  of  surface  disfigurement  is  chemicals 
such  as  iron  and  copper  in  the  water  supply;  even  '*soft” 
water  may  contain  deleterious  amounts  of  these  chemicals. 
Water  methods  cannot  be  used  during  periods  of  cold 


Mechanical  cleaning:  Grit  blasters,  grinders,  and  sanding  discs 
all  operate  by  abrading  the  dirt  off  the  surface  of  the 
masonry,  rather  than  reacting  with  the  dirt  and  masonry  as  in 
water  and  chemical  methods.  Since  the  abrasives  do  not 
differentiate  between  the  dirt  and  the  masonry,  some  erosion 
of  the  masonry  surface  is  inevitable  with  mechanical 
methods,  especially  blasting.  Although  a  skilled  operator  can 
minimize  this  erosion,  some  erosion  will  still  take  place.  In 
the  case  of  brick,  soft  stone,  detailed  carvings,  or  polished 
surfaces,  even  minimal  erosion  is  unacceptable  (Figs.  4  and 
5).  Brick,  a  fired  product,  is  hardest  on  the  outside  where  the 
temperatures  were  highest;  the  loss  of  this  “skin”  of  the 
brick  exposes  the  softer  inner  portion  to  more  rapid 
deterioration.  Abrasion  of  intricate  details  causes  a  rounding 
of  sharp  corners  and  other  loss  of  delicate  features,  while 
abrasion  of  polished  surfaces  removes  the  polished  qu^ty  of 
stone.  Mechanical  methods,  therefore,  should  never  be  used 
on  these  surfaces  and  should  be  used  with  extreme  caution 
on  others. 

Grit  blasting,  unfortunately,  still  is  widely  used  in  spite 
of  these  serious  effects.  In  most  cases,  blasting  will  leave 


3 


Figure  5.  This  brickwork  was  sandblasted  to  remove  paint.  Note  the 
severe  erosion  which  has  occurred^  especially  in  the  softer  center 
sections  of  this  '"hard  burned**  late  19th-century  brick  Although  this 
is  a  severe  example,  the  same  problem  of  increased  roughness  and 
porosity  will  occur  even  on  more  skillfully  performed  jobs  where  the 
effect  is  less  evident  visually. 

minute  pits  on  the  surface  of  the  masonry.  This  additional 
roughness  actually  increases  the  surface  area  on  which  new 
dirt  can  settle  and  on  which  pollutants  can  react. 

Mortar  joints,  especially  those  with  lime  mortar,  also  can 
be  eroded  by  mechanical  cleaning-  In  some  cases,  the  damage 
may  be  visual,  such  as  loss  of  joint  detail  or  increased  joint 
shadows.  Joints  constitute  a  significant  portion  of  the 
masonry  surface  (up  to  20%  in  a  brick  wall)  so  this  change 
should  not  be  considered  insignificant.  In  other  cases, 
however,  the  erosion  of  the  mortar  joint  may  permit 
increased  water  penetration,  leading  to  the  necessity  for 
complete  repointing. 

Other  problems  of  mechanical  methods  have  been 
mentioned  in  the  discussion  of  project  planning.  In  addition, 
wet  blasting  or  water  rinses  can  create  the  potential  hazards 
of  water  methods. 

Problems  Of  Water  Repellent  And  Waterproof  Coatings 
Is  waterproofing  necessary?  Coatings  frequently  are  applied 
to  historic  buildings  without  concern  for  the  requirement  or 
the  consequences  of  the  coating.  Most  historic  buildings  have 
survived  for  years  without  coatings,  so  why  are  they  needed 
now?  Water  penetration  to  the  interior  usually  is  not  caused 
by  porous  masonry  but  by  deteriorated  gutters  and 
downspouts,  deteriorated  mortar,  capillary  moisture  from 
the  ground  (rising  damp),  or  condensation.  Coatings  will  not 
solve  these  problems.  In  the  case  of  rising  damp,  in  fact,  the 
coatings  will  allow  the  water  to  go  even  higher  because  of  the 
retarded  rate  of  evaporation.  The  claim  also  is  made  that 
coatings  keep  dirt  and  pollutants  from  collecting  on  the 
surface  of  the  building  thus  reducing  the  requirement  for 
future  cleaning.  While  this  at  times  may  be  true,  at  other 
times  the  coatings  actually  retain  the  dirt  more  than 
uncoated  masonry.  More  important,  however,  is  the  fact  that 
these  coatings  can  cause  greater  deterioration  of  the  masonry 
than  that  caused  by  pollution,  so  the  treatment  may  be 
worse  than  the  problem  one  is  attempting  to  solve. 

Types  of  coatings:  Masonry  coatings  are  of  two  types: 
waterproa/  coatings  and  water  repellent  coatings.  Waterproof 
coatings  seal  the  surface  from  liquid  water  and  from  water 
vapor;  they  usually  are  opaque,  such  as  bituminous  coatings 
and  some  paints.  Water  repellents  keep  liquid  water  from 
penetrating  the  surface  but  allow  water  vapor  to  enter  and 
leave  through  the  “pores'’  of  the  masonry.  They  usually  are 
transparent,  such  as  the  silicone  coatings,  although  they  may 


change  the  reflective  property  of  the  masonry,  thus  changing 
the  appearance. 

Waterproof  coatings:  These  coatings  usually  do  not  caus 
problems  as  long  as  they  exclude  all  water  from  the  masonry. 
If  water  does  enter  the  wall,  however,  the  coating  can 
intensify  the  damage  because  the  water  will  not  be  able  to 
escape.  During  cold  weather  this  water  in  the  wall  can  freeze, 
causing  serious  mechanical  disruption,  such  as  spalling.  In 
addition,  the  water  eventually  will  get  out  by  the  path  of 
least  resistence.  If  this  path  is  toward  the  interior,  damage  to 
interior  finishes  can  result;  if  it  is  toward  exterior  cracks  in 
the  coating,  it  can  lead  to  damage  from  the  build-up  of  salts 
as  described  below. 

Water  repellent  coatings:  These  coatings  also  can  cause 
serious  damage,  but  by  a  somewhat  different  mechanism.  As 
water  repellent  coatings  do  not  seal  the  surface  to  water 
vapor,  it  can  enter  the  wall  as  well  as  leave  the  wall.  Once 
inside  the  wall,  the  vapor  can  condense  at  cold  spots, 
producing  liquid  water.  Water  within  the  wall,  whether  from 
condensation,  leaking  gutters,  or  other  sources,  can  do 
damage,  as  explained  earlier. 

Further  damage  can  be  done  by  soluble  salts.  Salts 
frequently  are  present  in  the  masonry,  either  from  the 
mortar  or  from  the  masonry  units  themselves.  Liquid  water 
can  dissolve  these  salts  and  carry  them  toward  the  surface.  If 
the  water  is  permitted  to  come  to  the  surface,  efflorescences 
appear  upon  evaporation.  These  are  unsightly  but  usually  are 
easily  removed;  they  often  are  washed  away  by  the  simple 
action  of  the  rain. 

The  presence  of  a  water  repellent  coating,  however, 
prevents  the  water  and  dissolved  salts  from  coming 
completely  to  the  surface.  The  salts  then  are  deposited 
slightly  behind  the  surface  of  the  masonry  as  the  wate^ 
evaporates  through  the  pores.  Over  time,  the  salt  crystals  wi 
grow  and  will  develop  substantial  pressures  which  will  spah 
the  masonry,  detaching  it  at  the  depth  of  crystal  growth. 
This  build-up  may  take  several  years  to  cause  problems. 

Test  patches  for  coatings  generally  do  not  allow  an 
adequate  evaluation  of  the  treatment,  because  water  may 
enter  and  leave  through  the  surrounding  untreated  areas,  thus 
flushing  away  the  salt  build-up.  In  addition,  salt  deposits  may 
not  cause  visible  damage  for  several  years,  well  after  the 
patch  has  been  evaluated. 

This  is  not  to  suggest  that  there  is  never  a  use  for  water 
repellents  or  waterproofings.  Sandblasted  brick,  for  example, 
may  have  become  so  porous  that  paint  or  some  type  of 
coating  is  essential.  In  other  cases,  the  damage  being  caused 
by  local  pollution  may  be  greater  than  the  potential  damage 
from  the  coatings.  Generally,  coatings  are  not  necessary, 
however,  unless  there  is  a  specific  problem  which  they  will 
help  to  solve.  If  the  problem  occurs  on  only  a  portion  of  the 
masonry,  it  probably  is  best  to  treat  only  the  problem  area 
rather  than  the  entire  building.  Extreme  exposures  such  as 
parapets,  for  example,  or  portions  of  the  building  subject  to 
driving  rains  can  be  treated  more  effectively  and  less 
expensively  than  the  entire  building. 


This  publication  was  prepared  pursuant  to  Executive  Order  11593,  "Protection 
and  Enhancement  of  the  Cultural  Environment,"  which  directs  the  Secretary  of 
the  Interior  to  "develop  and  make  available  to  Federal  agencies  and  State  and 
local  governments  information  concerning  professional  methods  and  techniques 
for  preserving,  improving,  restoring  and  maintaining  historic  properties."  The 
Brief  has  been  developed  under  the  technical  editorship  of  Lee  H.  Nelson,  AIA. 
Chief,  Preservation  Assistance  Division,  National  Park  Service,  U.S.  Depart¬ 
ment  of  the  Interior,  Washington,  D.C.  20240.  Comments  on  the  usefulness  of 
this  information  are  welcome  and  can  be  sent  to  Mr.  Nelson  at  the  above  ad 
dress.  This  publication  is  not  copyrighted  and  can  be  reproduced  without  penal 
ty.  Normal  procedures  for  credit  to  the  author  and  the  National  Park  Service  art 
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Repointing  is  the  process  of  removing  deteriorated  mor¬ 
tar  from  the  joints  of  a  masonry  wall  and  replacing  it 
with  new  mortar.  Properly  done,  repointing  restores  the 
visucJ  and  physical  integrity  of  the  masonry.  Improperly 
done,  repointing  not  only  detracts  from  the  appearance 
of  the  building,  but  may,  in  fact,  cause  physical  damage 
to  the  masonry  units  themselves. 

The  purpose  of  this  brief  is  to  provide  general 
guidance  on  appropriate  materials  and  methods  for  re¬ 
pointing  historic  brick  buildings  and  is  intended  to 
benefit  building  owners,  architects,  and  contractors 
alike.  Because  of  its  general  nature,  this  publication 
should  not  be  considered  a  specification  for  repointing. 
Rather,  it  should  serve  as  a  guide  to  prepare  such 
specifications;  to  develop  sensitivity  to  the  particular 
needs  of  historic  masonry;  and  to  assist  historic  building 
owners  in  working  cooperatively  with  contractors  and 
architects. 

Identifying  the  Problem 

The  decision  to  repoint  is  most  often  related  to  some  ob¬ 
vious  sign  of  deterioration  (figure  1)  such  as 
disintegrating  mortar,  cracks  in  mortar  joints,  loose 
bricks,  damp  walls,  or  damaged  plasterwork.  It  is, 
however,  erroneous  to  assume  that  repointing  alone  will 
solve  all  these  problems.  Therefore,  the  true  cause  of  the 
deterioration  should  be  determined  before  beginning  any 
repointing  work.  Leaking  roofs  or  gutters,  differential 
settlement  of  the  building,  capillary  action  causing  rising 
damp,  or  extreme  weather  exposure  should  all  be 
recognized  as  sources  of  deterioration  and  should  be 
dealt  with  immediately.  Without  such  action,  mortar 
deterioration  will  continue  and  any  repointing  work  will 
have  been  a  waste  of  time  and  money. 

Budgeting  and  Scheduling 

It  is  important  to  recognize  that  repointing  will  probably 
be  both  expensive  and  time-consuming  due  to  the  extent 
of  handwork  and  special  materials  required;  however,  it 
should  also  be  emphasized  that  it  is  not  only  possible, 
but  preferable  to  repoint  only  those  areas  that  require 
work  rather  than  an  entire  wall,  as  is  often  specified. 
Recognizing  this  at  the  outset  may  prevent  many  restora¬ 
tion/rehabilitation  jobs  from  becoming  prohibitively  ex¬ 
pensive. 


Figure  I.  All  buildings  and  building  materials  are  in  a  constant  process 
of  deterioration,  such  as  the  brick  masonry  seen  here.  Through 
repointing,  the  deteriorated  mortar  joints  which  might  otherwise  lead 
to  serious  damage,  can  be  renewed  and  thus  preserve  the  historic 
character  and  integrity  of  the  brickwork.  Photo:  Baird  M.  Smith. 


In  scheduling,  seasonal  aspects  need  to  be  considered 
first.  Generally  speaking,  repointing  should  only  be 
undertaken  when  the  wall  temperatures  are  between  40° 
and  95°  (F)  to  prevent  freezing  or  excessive  evaporation 
of  the  water  in  the  mortar.  During  hot  weather,  repoint¬ 
ing  should  ideally  be  done  on  the  shady  side  of  the 
building  in  order  to  slow  the  drying  process  of  the  mor¬ 
tar. 

The  relationship  of  repointing  to  other  proposed  work 
on  the  building  must  also  be  recognized.  For  example,  if 
paint  removal  or  cleaning  are  anticipated  and  if  the  mor¬ 
tar  joints  are  basically  in  sound  condition  and  only  need 
selective  repointing,  it  is  generally  better  to  postpone  re¬ 
pointing  until  after  completion  of  these  activities. 
However,  if  the  mortar  has  badly  eroded,  thus  allowing 
moisture  to  penetrate  deeply  into  the  wall,  repointing 
should  be  accomplished  before  cleaning.  Related  work 
such  as  structural  or  roof  repairs  should  be  scheduled  so 
that  they  do  not  interfere  with  repointing  and  so  that  all 
work  can  take  maximum  advantage  of  scaffolding. 


Visual  Examination 

All  repointing  work  on  historic  masonry  buildings 
should  be  preceded  by  an  analysis  of  the  mortar  and  by 
an  examination  of  the  bricks  and  the  techniques  used  in 
the  original  construction  of  the  wall.  For  most  projects, 
a  simple  visual  analysis  of  the  historic  mortar  is  suffi¬ 
cient  to  allow  an  appropriate  match  for  the  new  mortar. 
The  exact  physical  and  chemical  properties  of  the 
historic  mortar  are  not  of  major  significance  as  long  as 
the  new  mortar: 

•  matches  the  historic  mortar  in  color,  texture,  and 
detailing; 

•  is  softer  (measured  in  compressive  strength)  than  the 
brick; 

•  is  as  soft,  or  softer  (measured  in  compressive  strength) 
than  the  historic  mortar. 

A  simple  method  of  analyzing  the  historic  mortar  to 
aid  in  developing  an  appropriate  repointing  mortar  for 
many  restoration  jobs  and  most  rehabilitation  work 
folio  wsh 

1)  Remove  three  or  four  unweathered  samples  of  the 
mortar  to  be  matched  from  several  locations  on  the 
building  (set  the  largest  sample  aside— this  will  be 
used  later  for  comparison  with  the  repointing 
mortar).  It  is  important  to  recognize  that  many 
historic  buildings  have  been  repointed  a  number  of 
times  and  that  on  any  given  wall  surface  there  may 
be  a  variety  of  mortars.  Therefore,  it  is  important  to 
remove  as  many  samples  as  are  representative  to  ob¬ 
tain  a  "'mean''  mortar  sample. 

2)  Break  the  remaining  samples  apart  with  a  wooden 
mallet  until  they  are  separated  into  their  constituent 
parts.  There  should  be  a  good  handful  of  the 
material. 

3)  Carefully  blow  away  the  powdery  material  (the  lime 
or  cement  matrix  which  bound  the  mortar  together). 

4)  With  a  low  power  (10  power)  magnifying  glass,  ex¬ 
amine  the  remaining  sand  and  other  materials  such  as 
oyster  shells. 

5)  Note  and  record  the  wide  range  of  color  as  well  as 
the  varying  sizes  of  the  individual  grains  of  sand  or 
shell. 

Historic  sand  colors  may  range  from  white  to  grey  to 
yellow  within  a  given  mortar  sample.  Furthermore,  the 
varying  sizes  of  the  grains  of  sand  or  other  materials 
such  as  shell  play  an  important  role  in  the  texture  of  the 
repointing  mortar.  Historic  sand  was  not  screened  or 
graded  by  size  as  it  is  today.  Therefore,  when  specifying 
sand  for  repointing  mortar,  consideration  may  need  to 
be  given  to  obtaining  sand  from  several  sources  and  then 
combining  them  in  order  to  approximate  the  range  of 
sand  colors  and  grain  sizes  in  the  historic  mortar  sample. 
The  role  of  the  sand  in  the  overall  appearance  of  the 
replacement  mortar  should  not  be  underestimated! 

Pointing  styles  and  the  methods  of  producing  them 
should  be  examined  (figure  2).  It  is  important  to  look  at 
both  the  horizontal  and  the  vertical  joints  to  determine 
the  order  in  which  they  were  tooled  and  whether  they 

•  Two  detailed  methods  for  performing  a  mortar  analysis  are  presented  by 

E-  Blaine  Oliver  in  ‘Tests  for  the  Analysis  of  Mortar  Samples"  in  the  Bn/Ze/nj  of 
the  Association  for  Preservation  Technology,  vol.  6  (no.  1,  1974):  and  Morgan 
W.  Phillips  in  "Brief  Notes  on  the  Subiects  of  Analyzing  Paints  and  Mortar  and 
the  Recording  of  Moulding  Profiles:  The  Trouble  with  Paint  and  Mortar 
Analysis"  in  the  Bulletin  of  the  Association  for  Preservation  Technology,  vol.  10 
(no.  2.  1978). 


were  the  same  style.  Some  late-19th-  and  20th-century 
buildings,  for  example,  have  horizontal  joints  that  were 
tooled  while  the  vertical  joints  were  finished  flush  and 
stained  to  match  the  bricks,  thus  creating  the  illusion  of 
horizontal  bands.  It  is  significant  to  note  that  pointing 
styles  often  differed  from  one  facade  to  another.  Front 
walls  often  received  greater  attention  to  mortar  detailing 
than  side  and  rear  walls. 

Bricks  should  also  be  examined  so  that  any  replace¬ 
ment  will  match  the  historic  brick.  Within  a  wall  there 
may  be  a  surprising  range  of  colors,  textures,  and  sizes, 
particularly  with  hand-made  brick.  Replacement  should 
match  the  full  range  of  the  historic  brick  rather  than  a 
single  brick.  Although  many  bricks  can  be  matched  from 
existing  stock,  they  must  often  be  custom-ordered,  a 
lengthy  process  that  can  seriously  affect  the  project 
budget  and  schedule.  Here,  there  should  be  a  note  of 
caution!  The  use  of  recycled  brick  from  demolished 
buildings  for  replacement  brick  often  results  in  an  ex¬ 
cellent  color  and  texture  match;  however,  it  is  important 
to  remember  that  historic  brick  was  manufactured  in 
varying  grades,  ranging  from  high-fired  exterior  brick  to 
low-fired  interior  ''bat"  or  "clinker"  brick.  This  low-fired 
brick  was  never  intended  to  be  exposed  to  the  weather, 
and,  when  used  for  replacement  brick  on  an  exterior 
wall,  will  deteriorate  at  a  rapid  rate,  often  needing 
replacement  within  a  year  or  two.  Great  care,  therefore, 
should  be  taken  in  choosing  the  proper  type  of  recycled 
brick. 

Properties  of  Mortar 

In  general,  mortars  for  repointing  should  be  softer 
(measured  in  compressive  strength)  than  the  masonry 
units  and  no  harder  than  the  historic  mortar.  This  is 
necessary  to  prevent  damage  to  the  masonry  units.  It  i. 
a  common  error  to  assume  that  hardness  or  high 
strength  is  a  measure  of  durability.  Stresses  within  a  wall 
caused  by  expansion,  contraction,  moisture  migration, 
or  settlement  must  be  accommodated  in  some  manner;  in 
a  masonry  wall,  these  stresses  should  be  relieved  by  the 
mortar  rather  than  by  the  bricks.  A  mortar  that  is 
stronger  or  harder  than  the  bricks  will  not  "give,"  thus 
causing  the  stresses  to  be  relieved  through  the  bricks — 
resulting  in  cracking  and  spalling  (figure  3).  Stresses  can 
also  break  the  bond  between  the  mortar  and  the  brick, 
permitting  water  to  penetrate  the  resulting  hairline 
cracks. 

Constituents  of  Mortar 

Sand:  Sand  is  the  largest  constituent  of  mortar  and  the 
material  that  gives  mortar  its  characteristic  color  and 
texture.  When  viewed  under  a  magnifying  glass  or  low- 
power  binocular  microscope,  particles  of  sand  generally 
have  either  rounded  edges,  such  as  found  in  beach  or 
river  sand,  or  sharp,  angular  edges,  found  in  crushed  or 
manufactured  sand.  For  repointing  mortar,  rounded  or 
natural  sand  is  preferred  for  two  reasons.  First,  it  is 
usually  similar  to  the  sand  in  the  historic  mortar,  thus 
proviciing  a  better  visual  match.  Second,  it  has  better 
"working"  qualities  or  plasticity  and  can  thus  be  forced 
into  the  joint  more  easily,  forming  a  good  contact  with 
the  historic  mortar  and  the  surface  of  the  bricks. 
Although  manufactured  sand  is  frequently  the  only  t; 
readily  available,  it  is  worth  the  search  to  locate  a  su. 
cient  quantity  of  rounded  or  natural  salt-free  sand  for  re¬ 
pointing. 
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Figure  2.  Joint  styles  and  bonding  patterns  give  a  rich,  divergent,  and  varied  character  to  historic  masonry  walls  as  is  apparent  in  these  two  ex¬ 
amples.  The  sample  on  the  left  is  an  18th  century  (c.  1720)  Flemish  bond  struck  with  a  grapevine  joint;  the  example  on  the  right,  an  early  20th  cen¬ 
tury  English  bond  with  a  raked  joint.  Successfully  recreating  the  historically  correct  joint  size  and  profile  is  of  paramount  importance  in  the  ap¬ 
propriate  repointing  of  historic  brick  walls.  Photos:  Calder  Loth. 


Lime  or  Portland  Cement:  The  two  commonly  used 
binders  for  mortar  are  lime  and  Portland  cement.  Of  the 
two,  lime  produces  a  mortar  that  meets  nearly  all  the  re¬ 
quirements  for  a  good  mortar  for  historic  buildings, 
while  Portland  cement  produces  a  mortar  that  does  not 
perform  as  well.  High  lime  mortar  is  soft,  porous,  and 
changes  little  in  volume  during  temperature  fluctations. 

In  addition,  lime  mortar  is  slightly  water  soluble  and 
thus  is  able  to  re-seal  any  hairline  cracks  that  may 
develop  during  the  life  of  the  mortar.  Portland  cement, 
on  the  other  hand,  can  be  extremely  hard,  is  resistant  to 
movement  of  water,  shrinks  upon  setting,  and  undergoes 
relatively  large  thermal  movements.  The  use  of  a  high 
lime  mortar,  therefore,  is  recommended  for  nearly  all  re¬ 
pointing  projects.  However,  white  portland  cement  can 
be  substituted  for  up  to  20  percent  of  the  lime  (ex.  1  part 
cement  to  4  parts  lime).  This  will  usually  improve  work¬ 
ability  or  plasticity  without  adversely  affecting  the  desir¬ 
able  qualities  of  the  lime  mortar.  Plasticity  is  important 
to  ensure  a  good  bond  between  the  new  mortar,  the  his¬ 
toric  mortar,  and  the  brick. 

Water:  Water  should  be  clean  and  relatively  free  of  salts 
or  acids. 

Historic  Additives:  In  addition  to  the  color  of  the  sand, 
the  texture  of  the  mortar  is  of  critical  importance  in 
duplicating  historic  mortar.  While  modern  mortars  are 
finely  ground  and  present  a  uniform  texture  and  color, 
historic  mortars  were  not  as  well  ground.  They  may 
contain  lumps  of  oyster  shell,  partially  burned  lime, 
animal  hair,  or  particles  of  clay.  The  visual  character¬ 
istics  of  these  additives  should  be  duplicated  through  the 
use  of  similar  materials  in  the  repointing  mortar. 

Matching  Color  and  Texture  of  Mortar 

In  matching  the  repointing  mortar,  the  new  mortar 
should  match  the  unweathered  interior  portions  of  the 
historic  mortar.  The  simplest  way  to  check  the  match  is 
to  make  a  small  sample  of  the  proposed  mix  and  allow  it 
to  cure;  this  sample  is  then  broken  open  and  the  broken 
iiK’face  is  compared  with  the  broken  surface  of  the 
largti>-  “saved"  sample  of  historic  mortar. 

If  it  is  'U't  possible  to  obtain  a  proper  color  match 
through  the  of  natural  materials  because  locally 
available  sands  arc  not  a  close  match  to  the  original 
sand,  it  may  be  necessary  to  use  a  modern  mortar  pig¬ 


ment,  and,  in  fact,  some  historic  mortars  did  use  such 
additives.  In  the  late  19th  century,  some  mortars  were 
colored  with  pigments  to  match  or  contrast  with  the 
brick.  Red,  brown,  and  black  pigments  were  commonly 
used.  Pigments  are  available  as  separate  ingredients  or 
already  mixed  with  mortar;  however,  the  premixed  mor¬ 
tars  normally  are  not  suited  for  use  on  repointing  proj¬ 
ects  because  of  their  high  portland  cement  content.  Only 
chemically  pure  mineral  oxides,  which  are  alkali-proof 
and  sun-fast,  should  be  used  in  order  to  prevent 
bleaching  and  fading. 

Material  Specifications 

Modem  materials  specified  for  use  in  repointing  mortar 
should  conform  to  specifications  of  the  American  Society 
for  Testing  Materials  (ASTM)  or  comparable  federal 
specifications. 

Sand  should  conform  to  ASTM  C-144  to  assure  proper 
gradation  and  freedom  from  impurities.  Sand  color,  size, 
and  texture  should  match  the  original  as  closely  as  possi¬ 
ble  to  provide  the  proper  color  match  without  other  ad¬ 
ditives.  Samples  of  sand  proposed  for  use  should  be  sub¬ 
mitted  for  approval  prior  to  beginning  work. 

Lime  should  conform  to  ASTM  C-207,  Type  S, 

Hydrated  Lime  for  Masonry  Purposes.  This  lime  is 
designed  to  assure  high  plasticity  and  water  retention 
with  a  safe  degree  of  strength.  The  use  of  quicklime, 
which  must  be  slaked  and  soaked,  does  not  necessarily 
provide  better  results. 

Cement  should  conform  to  ASTM  C-150,  Type  II  (white 
non-staining)  portland  cement.  It  should  not  have  more 
than  0.60  percent  alkali  to  help  avoid  efflorescence. 

Water  should  be  potable— clean  and  free  from  acids, 
alkalies,  or  large  amounts  of  organic  materials. 

Historic  Additives  will  require  writing  new  specifications 
for  each  project.  If  possible,  suggested  sources  for  special 
materials  should  be  included.  For  example,  crushed 
oyster  shells  frequently  can  be  obtained  in  a  variety  of 
sizes  from  poultry  supply  dealers. 

Mortar  Mix:  Specifying  the  proportions  for  the  repoint¬ 
ing  mortar  for  a  specific  job  is  often  a  perplexing  task 
for  the  architect,  engineer,  contractor,  or  preservation 


consultant  alike.  The  following  guidelines  can  assist  in 
writing  specifications: 

•  Material  proportions  should  be  given  in  volumes,  that 
is,  4  parts  of  lime  to  12  parts  of  sand,  rather  than  2 
bags  of  lime  to  6  cubic  feet  of  sand.  This  will  avoid 
any  confusion  on  the  job  site  when  substitution  of 
sources  occur  with  differing  packaging  sizes. 

•  Repointing  mortar  for  most  historic  buildings  should 
ideally  be  composed  only  of  lime  and  sand.  A  proper’ 
tion  of  1  part  of  lime  to  2  parts  of  sand  is  a  useful 
starting  point. 

•  ASTM  C-150,  Type  II  (white  non-staining)  portland 
cement  may  be  added  to  the  repointing  mortar  to  in¬ 
crease  workability  and  to  achieve  whiteness  in  color; 
however,  no  more  than  20  percent  of  the  total  volume 
of  the  lime  and  portland  cement — combined — should 
be  Portland  cement.  Any  greater  amount  of  portland 
cement  increases  the  hardness  of  the  repointing  mortar 
to  a  potentially  damaging  degree. 

•  For  surfaces  of  extreme  weather  such  as  parapet  walls 
or  water  tables,  a  harder  mortar  (6  parts  of  sand,  to  3 
parts  of  lime,  to  2  parts  of  white  portland  cement) 
may  be  more  desirable. 

Execution  of  the  Work 

The  Test  Panel:  In  choosing  a  contractor  or  mason, 
perhaps  the  best  way  to  award  the  contract  and  for  the 
contractor  or  mason  to  demonstrate  his  or  her  work  in  a 
repointing  job  is  the  test  panel:  a  small  demonstration 
section  of  joint  preparation  and  repointing  actually  done 
on  the  historic  masonry.  The  test  panel  should  be 
carefully  selected  to  include  all  types  of  masonry,  joint 
styles,  and  types  of  problems  to  be  encountered  on  the 


job.  Usually  a  3-foot  by  6-foot  area  located  in  an  in¬ 
conspicuous  yet  readily  accessible  place  is  sufficient. 

Joint  Preparation:  Old  mortar  should  generally  be 
removed  to  a  minimum  depth  of  2Vi  times  the  width  of 
the  joint  to  ensure  an  adequate  bond  and  to  prevent 
mortar  "popouts."  For  most  brick  joints,  this  will  require 
removal  of  the  mortar  to  a  depth  of  approximately  V2-I 
inch.  Any  loose  or  disintegrated  mortar  beyond  this 
minimum  depth  should  be  removed  (figure  4).  The  use 
of  power  tools  such  as  saws  with  carbide  blades  or  im¬ 
pact  hammers  for  the  removal  of  mortar  almost  always 
results  in  damage  to  the  bricks  by  breaking  the  edges 
and  by  overcutting  on  the  head,  or  vertical,  joints 
(figure  5).  Damage  to  the  bricks  not  only  affects  their 
visual  character  but  can  also  lead  to  accelerated  weather 
damage.  Where  joints  are  uniform  and  fairly  wide,  it 
may  be  possible  to  use  a  grinder  to  assist  the  removal  of 
mortar;  however,  final  preparation  of  the  joint  should  be 
done  by  hand. 

Test  panels  are  quite  helpful,  but  they  cannot  ade¬ 
quately  assess  the  potential  effect  of  using  a  grinder  since 
such  panels  are  not  prepared  under  actual  working  con¬ 
ditions,  If  there  is  any  chance  of  damaging  the  masonry, 
hand-methods  should  be  used  exclusively.  Although 
slower,  these  methods  are  easier  to  control  and  less 
likely  to  cause  irreversible  damage  to  the  bricks.  Mortar 
should  be  removed  cleanly  from  the  bricks,  leaving 
square  corners  at  the  back  of  the  cut.  Before  filling,  the 
joints  should  be  rinsed  with  a  jet  of  water  to  remove  a^’ 
loose  particles  and  dust.  At  the  time  of  filling,  the  joir 
should  be  damp  but  with  no  standing  water  present. 

Mortar  Preparation;  Mortar  should  be  mixed  carefully  to 
obtain  uniformity  of  visual  and  physical  characteristics. 
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Dry  ingredients  should  be  measured  by  volume  and 
thoroughly  mixed  before  the  addition  of  any  water.  Half 
the  water  should  be  added,  followed  by  mixing  for  ap¬ 
proximately  5  minutes.  The  remaining  water  should  then 
be  added  in  small  portions  until  a  mortar  of  the  desired 
consistency  is  reached.  The  total  volume  of  water 
necessary  may  vary  from  batch  to  batch,  depending  on 
weather  conditions.  Mortar  should  be  used  within  30 
minutes  of  final  mixing,  and  ''re-tempering,"  or  adding 
more  water  after  the  initial  mix  is  prepared,  should  not 
be  permitted. 

Modem  Additives:  In  general,  modem  chemical  ad¬ 
ditives  are  unnecessary  and  may,  in  fact,  have  detrimen¬ 
tal  effects.  The  use  of  antifreeze  compounds  is  not 
recommended.  They  are  not  very  effective  with  high 
lime  mortars  and  may  introduce  salts,  which  will  later 
cause  efflorescence.  A  better  practice  is  to  warm  the 
sand  and  water,  and  to  protect  the  completed  work  from 
freezing.  The  use  of  air-entraining  additives  to  resist 
frost  action  and  enhance  plasticity,  are  also  discouraged, 
since  the  air  has  a  detrimental  effect  on  both  bond  and 
strength  of  the  mortar.  In  areas  of  extreme  exposure  re¬ 
quiring  high-strength  mortars  (see  formula  for  "extreme 
weather  exposure"  under  Mortar  Mix  section),  air- 
entrainment  of  10-16  percent  may,  however,  be 
desirable.  Bonding  agents  that  increase  the  bond  of  the 
new  mortar  to  the  old  should  also  be  avoided.  If  the 
joint  is  properly  prepared,  there  will  be  a  good  bond 
between  the  new  mortar  and  the  adjacent  surfaces; 
chemical  agents  do  not  significantly  improve  this  bond 
and  are  not  a  substitute  for  proper  joint  preparation.  In 
addition,  some  of  the  agent  will  inevitably  become 
smeared  on  the  surface  of  the  masonry  and  removal  is 
very  difficult. 

Filling  the  Joint:  Where  existing  mortar  has  been 
removed  to  a  depth  of  greater  than  1  inch,  these  deeper 
areas  should  be  filled  first,  compacting  the  new  mortar 
in  several  layers.  The  back  of  the  entire  joint  should  be 
filled  successively  by  applying  approximately  Vi  inch  of 
mortar,  packing  it  well  into  the  back  comers.  This  ap¬ 
plication  may  extend  for  several  feet.  As  soon  as  the 
mortar  has  reached  thumb-print  hardness,  another 
Vi  inch  layer  of  mortar — approximately  the  same  thick¬ 
ness — may  be  applied.  Several  layers  will  be  needed  to 
fill  the  joint  flush  with  the  outer  surface  of  the  brick.  It 
is  important  to  allow  each  layer  time  to  harden  before 
the  next  layer  is  applied;  most  of  the  mortar  shrinkage 
occurs  during  the  hardening  process  and  layering  thus 
minimizes  overall  shrinkage. 

The  rate  of  hardening  can  be  controlled  by  dampening 
the  brick  and  the  old  mortar  before  beginning  to  fill  the 
joint,  but  free  water  or  excessive  dampness  in  the  joint 
should  be  avoided.  Too  much  water  will  delay  the  tool¬ 
ing  or  cause  excess  shrinkage;  too  little  water  will  be  ab¬ 
sorbed  from  the  mortar  before  it  is  properly  set,  thus 
reducing  bond  strength. 

When  the  final  layer  of  mortar  is  thumb-print  hard, 
the  joint  should  be  tooled  to  match  the  historic  joint. 
Proper  timing  of  the  tooling  is  important  for  uniform 
color  and  appearance.  If  tooled  when  too  soft,  the  color 
will  be  lighter  than  expected,  and  hairline  cracks  may 
occur;  if  tooled  when  too  hard,  there  may  be  dark 
streaks  called  "tool  burning,"  and  good  closure  of  the 
mortar  against  the  brick  will  not  be  achieved. 


If  the  old  bricks  have  worn,  rounded  edges,  it  is  usu¬ 
ally  best  to  recess  the  final  mortar  slightly  from  the  face 
of  the  bricks.  This  treatment  will  help  avoid  a  joint 
visually  wider  than  the  actual  joint  width;  it  will  also 
avoid  creation  of  a  large,  thin  featheredge  which  is  easily 
damaged,  thus  admitting  water  (figures  6  and  7). 

After  tooling,  it  is  frequently  necessary  to  remove  ex¬ 
cess  mortar  from  the  edge  of  the  joint  by  brushing  with 
a  bristle  brush. 

"Aging"  the  Mortar:  Even  with  the  best  efforts  at  match¬ 
ing  the  existing  mortar  color,  texture,  and  materials, 
there  will  usually  be  a  visible  difference  between  the  old 
work  and  the  new,  partly  because  the  new  mortar  has 
been  matched  to  the  unweathered  portions  of  the  historic 
mortar.  If  the  mortars  have  been  properly  matched,  the 
best  treatment  for  surface  color  differences  is  to  let  the 
mortars  age  naturally.  Another  reason  for  a  slight  mis¬ 
match  may  be  that  the  sand  is  more  exposed  in  old  mor¬ 
tar  due  to  the  slight  erosion  of  the  lime  or  cement. 
Several  methods  of  treatment  have  been  attempted  in  an 
effort  to  overcome  these  differences.  As  with  all  work, 
however,  any  proposed  treatment  should  be  carefully 
tested  prior  to  implementation. 

Efforts  to  stain  the  new  mortar  to  produce  a  color 
match  should,  in  most  cases,  be  avoided.  Although  such 
a  process  may  provide  an  initial  match,  the  old  and  new 
mortars  may  weather  at  different  rates,  leading  to  visual 
differences  after  a  few  seasons.  In  addition,  the  mixtures 
used  to  stain  the  mortar  may  be  harmful  to  the 
masonry,  for  example,  introducing  salts  into  the 
masonry  which  can  lead  to  efflorescence. 

Cleaning:  If  repointing  work  is  carefully  executed,  there 
will  be  little  need  for  cleaning  other  than  the  small 


Figure  4.  Comparison  of  incorrect  and  correct  preparation  of  mortar 
joints  for  repointing.  Drawing:  Robert  C.  Mack  and  David  W.  Look. 


amount  of  mortar  brushed  from  the  edge  of  the  joint 
folloiving  tooling.  This  type  of  cleaning  is  best  ac¬ 
complished  with  a  stiff  bristle  brush  after  the  mortar  has 
dried,  but  before  it  is  fully  hardened  {\-2  hours).  Mortar 
that  has  hardened  can  usually  be  removed  with  a 
wooden  paddle  or,  if  necessary,  a  chisel. 

Further  cleaning  is  best  accomplished  with  plain  water 
and  bristle  brushes.  If  chemicals  must  be  used,  their 
selection  should  be  made  with  extreme  caution.  Im¬ 
proper  cleaning  can  lead  to  deterioration  of  the  masonry 
units,  deterioration  of  the  mortar,  mortar  smear,  and  ef¬ 
florescence.  New  mortar  joints  are  especially  susceptible 
to  damage  because  they  do  not  become  fully  cured  for 
several  months.  Chemical  cleaners,  particularly  acids,  ; 
should  be  used  only  once  and  should  be  flushed  freely 
with  plain  water  to  remove  all  traces  of  the  chemicals. 

Several  precautions  should  be  taken  if  freshly  re- 
pointed  mortar  joints  are  being  cleaned.  First,  the  mortar 
should  be  fully  hardened  before  cleaning — 30  days  is 
usually  sufficient,  depending  on  weather  and  exposure 
(as  mentioned  above,  the  mortar  will  continue  to  cure 
even  after  the  mortar  has  hardened).  Test  panels  should 
be  prepared  to  evaluate  the  effects  of  different  cleaning 
methods.  Only  stiff  natural  bristle  brushes  should  be 
used,  except  on  glazed  or  polished  surfaces.  Here,  only 
soft  cloths  should  be  used.  Further  information  concern¬ 
ing  masonry  cleaning  is  presented  in  Preservation  Briefs 
1  'The  Cleaning  and  Waterproof  Coating  of  Masonry 
Buildings." 

New  construction  "bloom"  or  efflorescence  occa¬ 
sionally  appears  within  the  first  few  months  of  repoint¬ 
ing  and  usually  disappears  through  the  normal  process 
of  weathering.  If  the  efflorescence  is  not  removed  by 
natural  processes,  the  safest  way  to  remove  it  is  by  dry 
brushing  with  stiff  natural  or  nylon  bristle  brushes  and 
water.  Hydrochloric  (muriatic)  acid,  is  generally  ineffec¬ 
tive  and  should  be  avoided  in  the  removal  of  efflores¬ 
cence.  In  fact  this  chemical  may  deposit  additional  salts, 
which,  in  turn,  can  lead  to  additional  efflorescence. 

Scrub  Coats:  A  variety  of  new  and  purportedly  useful 
repointing  techniques  for  historic  buildings  are  being  of¬ 
fered  by  contractors  which,  appear  to  have  limited 
usefulness  in  historic  preservation.  These  techniques  are 
identified  under  a  variety  of  names  that  include:  slurr 
coats,  slurry  coating,  and,  most  commonly,  scrub 
coating.  All  involve  the  brushing  of  a  thinned,  low- 
aggregate  coat  of  mortar  over  the  entire  masonry  surface 
which,  when  dry,  is  scrubbed  off  the  brick  with  a  brush, 
presumably  leaving  a  residue  in  the  mortar  joint.  These 
techniques  have  become  increasingly  appealing  as  they 
are  quick,  inexpensive  in  comparison  to  traditional  re¬ 
pointing  costs,  and  do  not  require  particularly  skilled 
labor  or  craftsmanship.  Their  greatest  attraction  lies  in 
repointing  large  masonry  surfaces  such  as  highrise  struc¬ 
tures,  but  their  benefit  to  historic  masonry  is  essentially 
cosmetic.  A  certain  amount  of  crack  sealing  in  the  mor¬ 
tar  joint  does  occur,  and  for  these  limited  applications  it 
is  a  useful  technique;  however,  these  techniques  should 
not  be  confused  with,  or  substituted  for,  repointing.  It  is 
not  the  same  process.  Slurr  coats  and  slurry  and  scrub 
coatings,  tend  to  mask  joint  detailing  or  tooling,  have  a 
life  expectancy  of  only  a  few  years,  and  are  extremely 
difficult  to  clean  from  the  surface  of  the  brick  without 
leaving  a  residue,  called  "veiling."  While  of  some  limited 
use  in  specific  instances,  these  new  techniques  are  not 


Figure  5.  The  damage  to  these  bricks  was  caused  by  using  a  power  saw 
with  a  carbide  blade  to  rake  out  the  mortar  joints.  Note  the  overcut¬ 
ting  of  the  joint  into  the  brick  above  the  vertical  joint.  Careful  hand 
work  is  required  to  prevent  such  damage  to  the  brick  during  joint 
preparation.  Photo:  John  Myers. 


Figure  7.  This  photograph  shows  the  significant  visual  change  which 
can  result  from  improper  repointing  procedures.  Note  the  increased 
thkkriess  of  the  joints,  the  color  variation,  and  the  difference  in  the 
method  of  tooling—all  noticeable  even  from  a  distance.  Photo:  Let 
Nelson. 


appropriate  for  historic  buildings  and  should  therefore 
not  be  considered  when  a  lasting  and  durable  repointing 
job  is  desired. 

Summary 

For  the  Owner/ Administrator:  The  owner  or  ad¬ 
ministrator  of  an  historic  building  must  constantly 
remember  that  repointing  is  likely  to  be  a  lengthy  and 
expensive  process.  The  owner  will  need  to  allow  ade¬ 
quate  time  for  evaluation  by  a  qualified  preservationist, 
for  preparation  of  plans  and  specifications  for  the  work, 
and  for  a  lengthy  work  period  with  scaffolding  in  place. 
Schedules  for  both  repointing  work  and  other  activities 
will  thus  require  careful  coordination  to  avoid  unan¬ 
ticipated  conflicts.  The  owner  must  avoid  the  tendency 
to  rush  the  work  or  economize  if  the  building  is  to  retain 
its  visual  integrity  and  the  job  is  to  be  durable. 

For  the  Architect/Consultant:  The  architect/consultant 
must  assist  the  owner  in  planning  for  logistical  problems 
relating  to  research  and  construction.  The  consultant 
must  also  realize  that  older  buildings  have  special  prob¬ 
lems  usually  not  encountered  with  modern  building 
materials  or  techniques  of  construction.  Therefore,  extra 
research  will  be  required,  and  nonstandard  materials  and 
procedures  will  need  to  be  used  in  evaluating  the  work 
of  potential  contractors  to  ensure  that  they  are  qualified 
to  work  on  projects  of  the  type  anticipated.  The  consul¬ 
tant  must  also  be  prepared  to  spend  more  time  than  is 
customary  in  modern  construction  to  inspect  the  work. 

For  the  Contractor/Craftsman:  The  contractor  or  crafts¬ 
man  must  keep  in  mind  that  a  repointing  project  for  a 
historic  building  will  be  slower  and  more  expensive  per 
unit  cost  than  work  on  a  modern  building.  The  contrac¬ 
tor  must  understand  the  reasons  for  these  special  re¬ 
quirements,  and  must  convey  them  to  the  workers  at  all 
levels.-  Understanding  the  nature  of  the  project  and  the 
potential  problems  will  not  only  allow  the  contractor  to 
submit  a  more  accurate  bid,  but  will  also  provide  for  the 
use  of  nonstandard  methods  in  performing  work. 

Conclusion 

First  and  foremost,  a  good  repointing  job  is  meant  to 
last,  often  in  the  range  of  50-100  years.  Shortcuts  and 
poor  craftsmanship  not  only  result  in  a  job  that  looks 
bad,  but  also  in  one  that  will  require  future  repointing 
more  frequently  than  if  the  job  had  been  done  correctly 
in  the  first  place.  The  mortar  joint  in  a  historic  brick 
building  has  often  been  called  the  walFs  “first  line  of 
defense."  Good  repointing  practices  guarantee  the  long 
life  of  the  mortar  joint,  the  wall,  and  the  historic  struc¬ 
ture.  However,  while  careful  preservation,  restoration, 
and  maintenance  will  guarantee  the  long  life  of  the 
freshly  repointed  mortar  joints,  it  is  important  to 
remember  that  these  mortar  joints  will  probably  require 
repoinfing  some  time  in  the  future.  It  is  the  nature  of 
mortar  joints  to  deteriorate.  Nevertheless,  if  the  historic 
mortar  joints  proved  durable  for  many  years,  then 
careful  repointing  should  have  an  equally  long  life, 
ultimately  contributing  to  the  preservation  of  the  historic 
brick  building. 
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With  the  dwindling  supply  of  energy  resources  and  new 
efficiency  demands  placed  on  the  existing  building  stock, 
many  owners  of  historic  buildings  and  their  architects  are 
assessing  the  ability  of  these  buildings  to  conserve  energy  with 
an  eye  to  improving  thermal  performance.  This  brief  has  been 
developed  to  assist  those  persons  attempting energ>'  conserva¬ 
tion  measures  and  weatherization  improvements  such  as 
adding  insulation  and  storm  windows  or  caulking  of  exterior 
building  joints.  In  historic  buildings,  many  measures  can 
result  in  the  inappropriate  alteration  of  important  architec¬ 
tural  features,  or,  perhaps  even  worse,  cause  serious  damage  to 
the  historic  building  materials  through  unwanted  chemical 
reactions  or  moisture-caused  deterioration.  This  brief  recom¬ 
mends  measures  that  will  achieve  the  greatest  energy  savings 
with  the  least  alteration  to  the  historic  buildings,  while  using 
materials  that  do  not  cause  damage  and  that  represent  sound 
economic  investments. 

Inherent  Energy'  Saving  Characteristics  of  Historic  Buildings 

Many  historic  buildings  have  energy-saving  physical  features 
and  devices  that  contribute  to  good  thermal  performance. 
Studies  by  the  Energy  Research  and  Development  Adminis- 


Fitrur^  J.  This  1891  Courthouse  and  Post  Office  in  Rochester,  New 
York,  has  built-in  energy  comerving  features  such  as,  heavy  masonry 
walls,  operable  windows,  an  interior  skylighted  atrium  which  provides 
light  and  ventilation,  and  roof-top  ventilators  which  keep  the  building 
cooler  in  the  summer.  Also  note  the  presence  of  awnings  in  this  old 
photograph. 


tration  (see  bibliography)  show  that  the  buildings  with  the 
poorest  energy  efficiency  are  actually  those  built  between  1 940 


Figure  2.  Shutter.^  can  be  used  to  minimize  the  problem  of  summer  heat 
gain  by  shading  the  windows.  If  operable  shutters  are  in  place,  their  use 
will  help  reduce  the  summer  cooling  load.  (Photo:  Baird  Smith) 

and  1975.  Older  buildings  were  found  to  use  less  energy  for 
heating  and  cooling  and  hence  probably  require  fewer 
weatherization  improvements.  They  use  less  energy  because 
they  were  built  with  a  well-developed  sense  of  physical 
comfort  and  because  they  maximized  the  natural  sources  of 
heating,  lighting  and  ventilation.  The  historic  building 
owner  should  understand  these  inherent  energy-saving 
qualities. 

The  most  obvious  (and  almost  universal)  inherent  energy 
saving  characteristic  was  the  use  of  operable  windows  to 
provide  natural  ventilation  and  light.  In  addition,  historic 
commercial  and  public  buildings  often  include  interior 
light/ventilation  courts,  roof-top  ventilators,  clerestories  or 
skylights  (see  figure  1).  These  features  provide  energy  efficient 
fresh  air  and  light,  assuring  that  energy  consuming  mechani¬ 
cal  devices  may  be  needed  only  to  supplLinent  the  natural 
ener^  sources.  Any  time  the  mechanical  heating  and  air 
conditioning  equipment  can  be  turned  off  and  the  windows 
opened,  energy  will  be  saved. 
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Fi^re  3.  Southern  mansions  typify  climate  conscious  design.  The  unde 
roof  overhangSy  exterior  porches,  shade  trees,  heavy  masonry  walls 
(painted  white),  and  living  quarters  on  the  second  floor  (to  catch  evening 
breezes  and  escape  the  radiant  heat  from  the  earth’s  surface)  all  are  energy 
saving  characteristics  which  provide  reasonably  comfortable  living  spaces 
without  mechanical  air  conditioning.  (Photo:  Marcia  Axtmann  Smith) 

Early  builders  and  architects  dealt  with  the  poor  thermal 
properties  of  windows  in  two  ways.  First,  the  number  of 
windows  in  a  building  was  kept  to  only  those  necessary  to 
provide  adequate  light  and  ventilation.  This  differs  from  the 
approach  in  many  modern  buildings  where  the  percentage  of 
windows  in  a  wall  can  be  nearly  100%.  Historic  buildings, 
where  the  ratio  of  glass  to  wall  is  often  less  than  20%,  are  better 
energy  conservers  than  most  new  buildings.  Secondly,  to 
minimize  the  heat  gain  or  loss  from  windows,  historic 
buildings  often  include  interior  or  exterior  shutters,  interior 
Venetian  blinds,  curtains  and  drapes,  or  exterior  awnings  (see 
figure  2).  Thus,  a  historic  window  could  remain  an  energy 
efficient  component  of  a  building. 

There  are  other  physical  characteristics  that  enable  historic 
buildings  to  be  energy  efficient.  For  instance,  in  the  warmer 
climates  of  the  United  States,  buildings  w^ere  often  built  to 
minimize  the  heat  gain  from  the  summer  sun.  This  was  ac¬ 
complished  by  introducing  exterior  balconies,  porches,  wide 
roof  overhangs,  awnings  and  shade  trees.  In  addition,  many  of 
these  buildings  were  designed  with  the  living  spaces  on  the 
second  floor  to  catch  breezes  and  to  escape  the  radiant  heat 
from  the  earth’s  surface.  Also,  exterior  walls  were  often 
painted  light  colors  to  reflect  the  hot  summer  sun,  resulting  in 
cooler  interior  living  spaces  (see  figure  3). 

Winter  heat  loss  from  buildings  in  the  northern  climates  was 
reduced  by  using  heavy  masonry  walls,  minimizing  the 
number  and  size  of  windows,  and  often  using  dark  paint 
colors  for  the  exterior  walls.  The  heavy  masonry  walls  used  so 
typically  in  the  late  19th  century  and  early  20th  century, 
exhibit  characteristics  that  improve  their  thermal  perform¬ 
ance  beyond  that  formerly  recognized  (see  figure  4).  It  has  been 
determined  that  walls  of  large  mass  and  weight  (thick  brick  or 
stone)  have  the  advantage  of  high  thermal  inertia,  also  known 
as  the  factor/’  This  inertia  modifies  the  thermal  resistance 
(R  factor)*  of  the  wall  by  lengthening  the  time  scale  of  heat 
transmission.  For  instance,  a  wall  with  high  thermal  inertia, 
subjected  to  solar  radiation  for  an  hour,  will  absorb  the  heat  at 
its  outside  surface,  but  transfer  it  to  the  interior  over  a  period 
as  long  as  6  hours.  Conversely,  a  wall  having  the  same  R 
factor,  but  low  thermal  inertia,  will  transfer  the  heat  in 
perhaps  2  hours.  High  thermal  inertia  is  the  reason  many 
older  public  and  commercial  buildings,  without  modern  air 
conditioning,  still  feel  cool  on  the  inside  throughout  the 
summer.  The  heat  from  the  midday  sun  does  not  penetrate  the 
buildings  until  late  afternoon  and  evening,  when  it  is 
unoccupied. 


•R  tacior  is  ihc  measure  of  the  ability  of  insulation  to  decrease  heat  flow.  The 
higher  the  factor,  the  better  the  thermal  performance  of  the  material. 


Although  these  characteristics  may  not  typify  all  historic 
buildings,  the  point  is  that  historic  buildings  often  have 
thermal  properties  that  need  little  improvement.  One  must 
understand  the  inherent  energy-saving  qualities  of  a  build¬ 
ing,  and  assure,  by  re-opening  the  windows  for  instance,  that 
the  building  functions  as  it  was  intended. 

To  reduce  heating  and  cooling  expenditures  there  are  two 
broad  courses  of  action  that  may  be  taken.  First,  begin  passive 
measures  to  assure  that  a  building  and  its  existing  compo¬ 
nents  function  as  efficiently  as  possible  without  the  necessity 
of  making  alterations  or  adding  new  materials.  The  second 
course  of  action  is  preservation  retrofitting,  which  includes 
altering  the  building  by  making  appropriate  weatherization 
measures  to  improve  thermal  performance.  Undertaking  the 
passive  measures  and  the  preservation  retrofitting  recom¬ 
mended  here  could  result  in  a  50%  decrease  in  energy 
expenditures  in  historic  buildings. 

Passive  Measures 

The  first  passive  measures  to  utilize  are  operational  controls; 
that  is,  controlling  how  and  when  a  building  is  used.  These 
controls  incorporate  programmatic  planning  and  sched¬ 
uling  efforts  by  the  owner  to  minimize  usage  of  energy'- 
consuming  equipment.  A  building  owner  should  survey  and 
quantify  all  aspects  of  energy  usage,  by  evaluating  the  monies 
expended  for  electricity,  gas,  and  fuel  oil  for  a  year,  and  by 
surveying  how  and  when  each  room  is  used.  This  will  identify 
ways  of  conserving  energy  by  initiating  operational  controls 
such  as: 

•  lowering  the  thermostat  in  the  winter,  raising  it  in  the 
summer 

•  controlling  the  temperature  in  those  rooms  actually  used 

•  reducing  the  level  of  illumination  and  number  of  lights 
(maximize  natural  light) 

•  using  operable  window’s,  shutters,  awnings  and  vents  as 
originally  intended  to  control  interior  environment 
(maximize  fresh  air) 

•  having  mechanical  equipment  serviced  regularly  to 
ensure  maximum  efficiency 

•  cleaning  radiators  and  forced  air  registers  to  ensure 
proper  operation 


Figure  4.  Heavy  masonry  walls  in  office  buildings  dramatically  reduc' 
the  need  for  summer  cooling  because  the  thermal  inertia  (M  factor)  of  0. 
massive  wall  increases  its  thermal  resistance  (R  factor),  thus  delaying  th, 
heat  transfer  into  the  building  until  late  afternoon  when  the  office  workers 
have  gone  home.  (Photo:  Baird  Smith) 


Fit^urf  5.  Moisfiitr  mii^ration  (hr(>ti>^h  icails  and  roofiui^  occurs  as  a  matter  of  course  in  northern  winter  climates.  Problems  occur  if  there  is  no 
I’afxir  harrier  because  the  moisture  may  saturate  the  insulation  and  (greatly  reduce  its  thermal  performance,  as  xrell  ns  crentiui^  the  potential  for 
ileterioration  of  the  adjacent  materials. 


a.  Typical  wood  frame  -wall  where  moist  inside  air 
freely  militates  to  the  outside.  Moisture  may  condense 
in  the  wall  cavity  and  be  absorbed  into  the  adjacent 
materials  and  ex'aporate  as  the  wall  is  heated  by  the 
sun. 


b.  Typical  wall  condition  with  insulation  and  a  vapor 
harrier  facing  in  (toward  the  heated  side  of  the  wall). 
The  vapor  barrier  prevents  moisture  migration^  thus 
keeping  the  insulation  dry. 


The  passive  measures  outlined  above  can  save  as  much  as  30% 
of  the  energy'  used  in  a  building.  They  should  be  the  first 
undertakings  to  save  energy  in  any  existing  building  and  are 
particularly  appropriate  for  historic  buildings  because  they 
do  not  necessitate  building  alterations  or  the  introduction  of 
new  materials  that  may  cause  damage.  Passive  measures  make 
energy  sense,  common  sense,  and  preservation  sense! 

Preservation  Retrofitting 

In  addition  to  passive  measures,  building  owners  may 
undertake  certain  retrofitting  measures  that  will  not  jeopard¬ 
ize  the  historic  character  of  the  building  and  can  be  accom¬ 
plished  at  a  reasonable  cost.  Preservation  retrofitting  im¬ 
proves  the  thermal  performance  of  the  building,  resulting  in 
another  20%“30%  r^uction  in  energy. 

When  considering  retrofitting  measures,  historic  building 
owners  should  keep  in  mind  that  there  are  no  permanent 

The  Secretary  of  the  Interior’s  Standards  for  Historic 
Preservation  Projects 

The  Standards  for  Historic  Preservation  were  developed  for 
the  Historic  Preservation  Fund  Grants-in-Aid  Program  and 
authorized  by  the  National  Historic  Preservation  Act  of  1966. 
The  standards  are  also  used  for  determining  whether  a 
rehabilitation  project  qualifies  as  a  “certified  rehabilitation” 
pursuant  to  Section  2 124  of  the  Tax  Reform  Act  of  1976.  There 
are  eight  “General  Standards”  (listed  below),  and  additional 
specific  standards  and  guidelines  for  the  various  categories  of 
historic  preservation  projects. 

General  Standards 

(Those  shown  in  bold  print  are  most  applicable  to  preserva¬ 
tion  retrofitting.) 

1.  Every  reasonable  effort  shall  be  made  to  provide  a 
compatible  use  for  a  property  that  requires  minimal 
alteration  of  the  building  structure,  or  site  and  its  envi¬ 
ronment,  or  to  use  a  property  for  its  originally  intended 
purpose. 

2.  The  distinguishing  original  qualities  or  character  of  a 
building,  structure,  or  site  and  its  environment  shall  not 
be  destroyed.  The  removal  or  alteration  of  any  historic 
material  or  distinctive  architectural  features  should  be 
avoided  when  possible. 

3.. 411  buildings,  structures,  and  sites  shall  be  recognized  as 
products  of  their  own  time.  Alterations,  which  have  no 


solutions.  One  can  only  meet  the  standards  being  applied 
today  with  today’s  materials  and  techniques.  In  the  future,  it 
is  likely  that  the  standards  and  the  technologies  will  change 
and  a  whole  new  retrofitting  plan  may  be  necessary.  Thus, 
owners  of  historic  buildings  should  limit  retrofitting 
measures  to  those  that  achieve  reasonable  energy  savings,  at 
reasonable  costs,  with  the  least  intrusion  or  impact  on  the 
character  of  the  building.  Overzealous  retrofitting,  which 
introduces  the  risk  of  damage  to  historic  building  materials, 
should  not  be  undertaken. 

The  preservation  retrofitting  measures  presented  here,  were 
developed  to  address  the  three  most  common  problems  in 
historic  structures  caused  by  some  retrofitting  actions.  The 
first  problem  concerns  retrofitting  actions  that  necessitated 
inappropriate  building  alterations,  such  as  the  wholesale 
removal  of  historic  windows,  or  the  addition  of  insulating 

historical  basis  and  which  seek  to  create  an  earlier 
appearance,  shall  be  discouraged. 

4.  Changes,  which  may  have  taken  place  in  the  course  of 
time,  are  evidence  of  the  history  and  development  of  a 
building,  structure,  or  site  and  its  environment.  These 
changes  may  have  acquired  significance  in  their  own 
right,  and  this  significance  shall  be  recognized  and 
respected. 

5.  Distinctive  stylistic  features  or  examples  of  skilled 
craftsmanship,  which  characterize  a  building,  structure, 
or  site,  shall  be  treated  with  sensitivity. 

6.  Deteriorated  architectural  features  shall  be  repaired 
rather  than  replaced,  wherever  possible.  In  the  event 
replacement  is  necessary,  the  new  material  should  match 
the  material  being  replaced  in  composition,  design,  color, 
texture,  and  other  visual  qualities.  Repair  or  replacement 
of  missing  architectural  features  should  be  based  on 
accurate  duplications  of  features,  substantiated  by 
historical,  physical,  or  pictorial  evidence  rather  than  on 
conjectural  designs  or  the  availability  of  different 
architectural  elements  from  other  buildings  or  structures. 

7.  The  surface  cleaning  of  structures  shall  be  undertaken 
with  the  gentlest  means  possible.  Sandblasting  and  other 
cleaning  methods  that  will  damage  the  historic  building 
materials  shall  not  be  undertaken. 

8.  Every  reasonable  effort  shall  be  made  to  protect  and 
preserve  archeological  resources  affected  by,  or  adjacent 
to  any  acquisition,  protection,  stabilization,  preserva¬ 
tion,  rehabilitation,  restoration,  or  reconstruction  project. 
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aluminum  siding,  or  installing  dropped  ceilings  in  signifi¬ 
cant  interior  spaces.  To  avoid  such  alterations,  refer  to  the 
Secretary  of  the  Interior’s  ’'Standards  for  Historic  Preserva¬ 
tion  Projects”  which  provide  the  philosophical  and 
practical  basis  for  all  preservation  retrofitting  measures. 

The  second  problem  area  is  to  assure  that  retrofitting 
measures  do  not  create  moisture-related  deterioration  prob¬ 
lems.  One  must  recognize  that  large  quantities  of  moisture  are 
present  on  the  interior  of  buildings. 

In  northern  climau-s,  the  moisture  may  Ik*  a  problem  during 
the  winter  when  it  condenses  on  told  surfaces  such  as 
w'indows.  As  the  moisture  passes  through  the  walls  and  roof  it 
may  condense  within  iliest*  materials,  creating  the  potential 
for  deterioration.  The  problem  is  avoided  if  a  va|>or  barrier  is 
added  facing  in  (see  figure  5). 

In  southern  climates,  insulation  and  vapor  barriers  are 
handled  quite  differently  because  moisture  problems  occult  in 
the  summer  when  the  moist  outside  air  is  migrating  to  the 
interior  of  the  building.  In  these  cases,  the  insulation  is 
installed  with  the  vapor  barrier  facing  out  (opposite  the 
treatment  of  northern  climates).  Expert  advice  should  be 
sought  to  avoid  moisture-related  problems  to  insulation  and 
building  materials  in  southern  climates. 

The  third  problem  area  involves  the  avoidance  of  those 
materials  that  are  chemically  or  physically  incompatible  with 
existing  materials,  or  that  are  improperly  installed.  A  serious 
problem  exists  wdth  certain  cellulose  insulations  that  use 
ammonium  or  aluminum  sulfate  as  a  fire  retardant,  rather 
than  boric  acid  which  causes  no  problems.  The  sulfates  react 
with  moisture  in  the  air  forming  sulfuric  acid  which  can  cause 
damage  to  most  metals  (including  plumbing  and  wiring), 
building  stones,  brick  and  w'ood.  In  one  instance,  a  metal 
building  insulated  with  cellulose  of  this  type  collapsed  when 
the  sulfuric  acid  weakened  the  structural  connections!  To 
avoid  problems  such  as  these,  refer  to  the  recommendations 
provided  here,  and  consult  with  local  officials,  such  as  a 
building  inspector,  the  better  business  bureau,  or  a  consumer 
protection  agency. 

Before  a  building  owner  or  architect  can  plan  retrofitting 
measures,  some  of  the  existing  physical  conditions  of  the 
building  should  be  investigated.  The  basic  building  compo¬ 
nents  (attic,  roof,  walls  and  basement)  should  be  checked  to 
determine  the  methods  of  construction  used  and  the  presence 
of  insulation.  Check  the  insulation  for  full  coverage  and 
whether  there  is  a  vapor  barrier.  This  inspection  will  aid  in 
determining  the  need  for  additional  insulation,  what  type  of 
insulation  to  use  (bati,  blown-in,  or  poured),  and  where  to 
install  it.  In  addition,  sources  of  air  infiltration  should  be 
checked  at  doors,  windows,  or  where  floor  and  ceiling  systems 
meet  the  walls.  Lastly,  it  is  important  to  check  the  condition 
of  the  exterior  w’all  materials,  such  as  painted  wooden  siding 
or  brick,  and  the  condition  of  the  roof,  to  determine  the 
weather  tightness  of  the  building.  A  building  owner  must 
assure  that  rain  and  snow  are  kept  out  of  the  building  before 
expending  money  for  weatherization  improvements. 

Retrofitting  Measures 

The  following  listing  includes  the  most  common  retrofitting 
measures;  some  measures  are  highly  recommended  for  a 
preservation  retrofitting  plan,  but,  as  will  be  explained,  others 
are  less  beneficial  or  even  harmful  to  the  historic  building: 

•  Air  Infiltration 

•  Attic  Insulation 

•  Storm  Windows 

•  Basement  and  Crawd  Space  Insulation 

•  Duct  and  Pipe  Insulation 

•  Aw’nings  and  Shading  Devices 

•  Doors  and  Storm  Doors 

•  Vestibules 

•  Replacement  Windows 

•  Wall  Insulation — Wood  Frame 


•  Wall  Insulation — Masonry  Cavity  Walls 

•  V/all. Insulation— Installed  on  the  Inside 

•  Wall  Insulation — Installed  on  the  Outside 

•  Waterproof  Coatings  for  Masonry 

The  recommended  measures  to  preserv'ation  retrofitting  begin 
with  those  at  the  top  of  the  list.  The  first  ones  are.thesimplest. 
least  expensive,  and  offer  the  highest  potential  for  saving 
energ>\  The  remaining  measures  are  not  recommended  for 
general  use  either  because  of  potential  technical  and 
preservation  problems,  or  because  of  the  costs  outweighing 
the  anticipated  energy  savings.  Specific  solutions  must  be 
determined  based  on  the  facts  and  circumstances  of  the 
particular  problem;  therefore,  advice  from  professionals  ex¬ 
perienced  in  historic  preservation,  such  as,  architects, 
engineers  and  mechanical  contractors  should  be  solicited. 

Air  Infiltration:  Substantial  heat  loss  occurs  because  cold 
outside  air  infiltrates  the  building  through  loose  windows, 
doors,  and  cracks  in  the  outside  shell  of  the  building.  Adding 
weatherstripping  to  doors  and  windows,  and  caulking  of 
open  cracks  and  joints  will  substantially  reduce  this 
infiltration.  Care  should  be  taken  not  to  reduce  infiltration  to 
the  point  where  the  building  is  completely  sealed  and 
moisture  migration  is  prevented.  Without  some  infiltration, 
condensation  problems  could  occur  throughout  the  building. 
Avoid  caulking  and  weatherstripping  materials  that,  when 
applied,  introduce  inappropriate  colors  or  otherwise  visually 
impair  the  architectural  character  of  the  building.  Reducing 
air  infiltration  should  be  the  first  priority  of  a  preservation 
retrofitting  plan.  The  cost  is  low,  little  skill  is  required,  and 
the  benefits  are  substantial, 

Attic  Insulation:  Heat  rising  through  the  attic  and  roof  is  a 
major  source  of  heat  loss,  and  reducing  this  heat  loss  should 
be  one  of  the  highest  priorities  in  preservation  retrofitting. 
Adding  insulation  in  accessible  attic  spaces  is  very  effective  in 
saving  energy  and  is  generally  accomplished  at  a  reasonable 
cost,  requiring  little  skill  to  install.  The  most  common  attic 
insulations  include  blankets  of  fiberglass  and  mineral  wool, 
blown-in  cellulose  (treated  with  boric  acid  only),  blowing 
wool,  vermiculite,  and  blown  fiberglass.  If  the  attic  is 
unheated  (not  used  for  habitation),  then  the  insulation  is 
placed  between  the  floor  joists  with  the  vapor  barrier  facing 
down.  If  flooring  is  present,  or  if  the  attic  is  heated,  the 
insulation  is  generally  placed  between  the  roof  rafters  w'ith  the 
vapor  barrier  facing  in.  All  should  be  installed  according  to 
the  manufacturer’s  recommendations.  A  weatherization 
manual  entitled,  “In  the  Bank  .  .  .  or  Up  the  Chimney’.’  (see 
the  bibliography)  provides  detailed  descriptions  about  a 
variety  of  installation  methods  used  for  attic  insulation.  The 
manual  also  recommends  the  amount  of  attic  insulation  used 
in  various  parts  of  the  country.  If  the  attic  has  some 
insulation,  add  morefbutwif/zou^  a  vapor  barrier)  to  reach  the 
total  depth  recommended. 

Problems  occur  if  the  attic  space  is  not  properly  ventilated. 
This  lack  of  ventilation  will  cause  the  insulation  to  become 
saturated  and  lose  its  thermal  effectiveness.  The  attic  is 
adequately  ventilated  when  the  net  area  of  ventilation  (free 
area  of  a  louver  or  vent)  equals  approximately  1/300  of  the 
attic  floor  area.  With  adequate  attic  ventilation,  the  addition 
of  attic  insulation  should  be  one  of  the  highest  priorities  of  a 
preservation  retrofitting  plan. 

If  the  attic  floor  is  inaccessible,  or  if  it  is  impossible  to  add 
insulation  along  the  roof  rafters,  consider  attaching  insula¬ 
tion  to  the  ceilings  of  the  rooms  immediately  below  the  attic. 
Some  insulations  are  manufactured  specifically  for  these  cases 
and  include  a  durable  surface  which  becomes  the  new  ceiling. 
This  option  should  not  be  considered  if  it  causes  irreparable 
damage  to  historic  or  architectural  spaces  or  features: 
however,  in  other  cases,  it  could  be  a  recommended  measure  o^ 
a  preservation  retrofitting  plan. 


Storm  Windows:  Windows  are  a  primary  source  of  heat  loss 
because  they  are  both  a  poor  thermal  barrier  (R  factor  of  only 
0.89)  and  often  a  source  of  air  infiltration.  Adding  storm 
windows  greatly  improves  these  poor  characteristics.  If  a 
building  has  existing  storm  windows  (either  wood  or  metal 
framed),  they  should  be  retained.  Assure  they  are  tight  fitting 
and  in  good  working  condition.  If  they  are  not  in  place,  it  is  a 
recommended  measure  of  a  preservation  retrofitting  plan  to 
add  new  metal  framed  windows  on  the  exterior.  This  will 
result  in  a  window  assembly  (historic  window  plus  storm 
window)  with  an  R  factor  of  1 .79  which  outperforms  a  double 
paned  window  assembly  (with  an  air  space  up  to  that  only 
has  an  R  factor  of  1 .72.  When  installing  the  storm  windows, 
be  careful  not  to  damage  the  historic  window  frame.  If  the 
metal  frames  visually  impair  the  appearance  of  the  building, 
it  may  be  necessary  to  paint  them  to  match  the  color  of  the 
historic  frame  (see  figure  6). 

Triple-track  metal  storm  windows  are  recommended  because 
they  are  readily  available,  in  numerous  sizes,  and  at  a 
reasonable  cost.  If  a  pre-assembled  storm  window  is  not  avail¬ 
able  for  a  particular  window  size,  and  a  custom-made  storm 
window  is  required,  the  cost  can  be  very  high.  In  this  case, 
compare  the  cost  of  manufacture  and  installation  with  the 
expeaed  cost  savings  resulting  from  the  increased  thermal 
efficiency.  Generally,  custom-made  storm  windows,  of  either 
wood  or  metal  frames,  are  not  cost  effective,  and  would  hot  be 
recommended  in  a  preservation  retrofitting  plan. 

Interior  storm  window  installations  can  be  as  thermally 
effective  as  exterior  storm  windows;  however,  there  is  high 
potential  for  damage  to  the  historic  window  and  sill  from 
condensation.  With  storm  windows  on  the  interior,  the  outer 
sash  (in  this  case  the  historic  sash)  will  be  cold  in  the  winter, 
and  hence  moisture  may  condense  there.  This  condensation 
often  collects  on  the  flat  surface  of  the  sash  or  window  sill 
causing  paint  to  blister  and  the  wood  to  begin  to  deteriorate. 
Rigid  plastic  sheets  are  used  as  interior  storm  windows  by 
attaching  them  directly  to  the  historic  sash.  They  are  not  quire 
as  effective  as  the  storm  windows  described  previously  because 
of  the  i^ssibility  of  air  infiltration  around  the  historic  sash.  If 
the  rigid  plastic  sheets  are  used,  assure  that  they  are  installed 
with  minimum  damage  to  the  historic  sash,  removed 
periodically  to  allow* the  historic  sash  to  dry,  and  that  the 
historic  frame  and  sash  are  completely  caulked  and  weather- 
stripped. 

In  most  cases,  interior  storm  windows  of  either  metal  frames 
or  of  plastic  sheets  are  not  recommended  for  preservation 
retrofitting  because  of  the  potential  for  damage  to  the  historic 
window.  If  interior  storm  windows  are  in  place,  the  px)tential 
for  moisture  deterioration  can  be  lessened  by  cp^ening  (or 
removing,  dej>ending  on  the  type)  the  storm  windows  during 
the  mild  months  allowing  the  historic  window  to  dry 
thoroughly. 

Basement  and  Crawl  Space  Insulation:  Substantial  heat  is  lost 
^rough  cold  basements  and  crawl  spaces.  Adding  insulation 
in  these  locations  is  an  effective  preservation  retrofitting 
measure  and  should  be  a  high  priority  action.  It  is 
implicated,  however,  because  of  the  excessive  moisture  that 
is  often  present.  One  must  be  aware  of  this  and  assure  that 
insulation  is  prop>erIy  installed  for  the  specific  location.  For 
instance,  in  crawl  spaces  and  certain  unheated  basements,  the 
insulation  is  generally  placed  between  the  first  floor  joists  ( the 
ceiling  of  the  basement)  with  the  vapor  barrier  facing  up.  Do 
not  staple  the  insulation  in  place,  because  the  staples  often 
rust  away.  Use  special  anchors  developed  for  insulation  in 
moist  areas  such  as  these. 

In  heated  basements,  or  where  the  basement  contains  the 
heating  plant  (furnace),  or  where  there  are  exposed  water  and 
sewer  pipes,  insulation  should  be  installed  against  founda¬ 
tion  walls.  Begin  the  insulation  within  the  first  floor  joists, 
and  proceed  down  the  wall  to  a  point  at  least  3  feet  below  the 


Fi^tr  6.  The  adeiilion  of  tripie  track  storm  udtulows,  as  shown  here, 
ip'eatiy  improves  the  thermal  performance  of  existing  window  (Lssemblie^, 
with  a  minimal  impact  on  the  appearance  of  the  building.  (Phno:  Haird 
Smith) 

exterior  ^ound  level  if  possible,  with  the  vapor  barrier  facing 
in.  Use  either  batt  or  rigid  insulation. 

Instiling  insulation  in  the  basement  or  crawl  space  should  be 
a  high  priority  of  a  preservation  retrofitting  plan,  as  long  as 
adequate  provision  is  made  to  ventilate  the  unheated  space, 
perhaps  even  by  installing  an  exhaust  fan. 

Duct  and  Pipe  Insulation:  Wrapping  insulation  around 
heating  and  cooling  ducts  and  hot  water  pipes,  is  a 
recommended  preservation  retrofitting  measure.  Use  insula¬ 
tion  which  is  intended  for  this  use  and  install  it  according  to 
manufacturer's  recommendations.  Note  that  air  conditioning 
ducts  will  be  cold  in  the  summer,  and  hence  moisture  will 
condense  there.  Use  insulation  with  the  vai>or  barrier  facing 
out,  away  from  the  duct.  These  measures  are  inexpensive  and 
have  little  potential  for  damage  to  the  historic  building. 

Awnings  and  Shading  Devices:  In  the  past,  awnings  and  trees 
were  used  extensively  to  provide  shade  to  keep  buildings 
cooler  in  the  summer.  If  awnings  or  trees  are  in  place,  keep 
them  in  good  condition,  and  take  advantage  of  their  energy¬ 
saving  contribution.  Building  owners  may  consider  adding 
awnings  or  trees  if  the  summer  cooling  load  is  substantial.  If 
awnings  are  added,  assure  that  they  are  installed  without 
damaging  the  building  or  visually  impairing  its  architectural 
character  (see  figure  7).  If  trees  are  added,  select  deciduous  trees 
that  provide  shade  in  the  summer  but,  after  dropping  their 
leaves,  would  allow  the  sun  to  warm  the  building  in  the 
winter.  When  planting  trees,  assure  that  they  are  no  closer 
than  10  feet  to  the  building  to  avoid  damage  to  the 
foundations.  Adding  either  awnings  or  shade  trees  may  be 
expensive,  but  in  hot  climates,  the  benefits  can  justify  the 
costs. 

Doors  and  Storm  Doors:  Most  historic  wooden  doors,  if  they 
are  solid  wood  or  paneled,  have  fairly  good  thermal  properties 
and  should  not  be  replaced,  especially  if  they  are  irhportant 
architectural  features.  Assure  that  the  frames  and  doors  have 
proper  maintenance,  regular  painting,  and  that  caulking  and 
weatherstripping  is  applied  as  necessary. 

A  storm  door  would  improve  the  thermal  performance  of  the 
historic  door;  however,  recent  studies  indicate  that  installing 
a  storm  door  is  not  normally  cost  effective  in  residential 
settings.  The  costs  are  high  compared  to  the  anticipated 
savings.  Therefore,  storm  doors  should  only  be  added  to 


buildings  in  cold  climates,  and  added  in  such  a  way  to 
minimize  the  visual  impact  on  the  building’s  appearance. 
The  storm  door  design  should  be  compatible  with  the 
architectural  character  of  the  building  and  may  be  painted  to 
match  the  colors  of  the  historic  door. 

Vestibules:  \’estibules  create  a  secondary  air  space  at  a 
doorway  to  reduce  air  infi  1  tration  occurring  while  the  primary 
door  is  open.  If  a  vestibule  is  in  place,  retain  it.  If  not,  adding  a 
vestibule,  either  on  the  exterior  or  interior,  should  be  carefully 
considered  to  determine  the  ix)ssible  visual  impact  on  the 
character  of  the  building.  The  energy  savings  would  be 
comparatively  small  compared  to  construction  costs.  Adding 
a  vestibule  should  be  considered  in  very  cold  climates,  or 
w'here  door  use  is  very  high,  but  in  either  case,  the  additional 
question  of  visual  intrusion  must  be  resolved  before  it  is 
added.  For  most  cases  wnth  historic  buildings,  adding  a 
vestibule  is  not  recommended. 

Replacement  Windows:  Unfortunately,  a  common  weatheri- 
ration  measure,  especially  in  larger  buildings,  has  been  the 
replacement  of  historic  windows  with  modern  double  paned 
w’indows.  The  intention  was  to  improve  the  thermal  per¬ 
formance  of  the  existing  windows  and  to  reduce  long-term 
maintenance  costs.  The  evidence  is  clear  that  adding  exterior 
storm  windows  is  a  viable  alternative  to  replacing  the  historic 
W’indows  and  it  is  the  recommended  approach  in  preservation 
retrofitting.  However,  if  the  historic  windows  are  severely 
deteriorated  and  their  repair  would  be  impractical,  or 
economically  infeasible,  then  replacement  windows  may  be 
w’arranted.  The  new  wdndows,of  either  wood  or  metal,  should 
closely  match  the  historic  windows  in  size,  number  of  panes, 
muntin  shape,  frame,  color  and  reflective  qualities  of  the 
glass. 

Wall  Insulation — Wood  Frame:  The  addition  of  w'all 
insulation  in  a  wood  frame  building  is  generally  not 
recommended  as  a  preservation  retrofitting  measure  because 
the  costs  are  high,  and  the  potential  for  damage  to  historic 
building  materials  is  even  higher.  Also,  w'all  insulation  is  not 
particularly  effective  for  small  frame  buildings  (one  story’) 
because  the  heat  loss  from  the  uninsulated  walls  is  a  relatively 
small  percentage  of  the  total,  and  part  of  that  can  be  attribut¬ 
ed  to  infiltration.  If,  however,  the  historic  building  is  tw'o  or 
more  stories,  and  is  located  in  a  cold  climate,  wall  insulation 
may  be  considered  if  extreme  care  (as  explained  later)  is 
exercised  with  its  installation. 

The  installation  of  wall  insulation  in  historic  frame 
buildings  can  result  in  serious  technical  and  oreservation 
problems.  As  discussed  before,  insulation  must  be  kept  dry  to 
function  properly,  and  requires  a  vapor  barrier  and  some 
provision  for  air  movement.  Introducing  insulation  in  wall 
cavities,  without  a  vapor  barrier  and  some  ventilation  can  be 
disastrous.  The  insulation  w’ould  become  saturated,  losing  its 
ihermal  properties,  and  in  fact,  actually  increasing  the  heat 
loss  through  the  wall.  Additionally,  the  moisture  (in  vapor 
form)  may  condense  into  w’ater  droplets  and  begin  serious 
deterioration  of  adjacent  building  materials  such  a§  sills, 
w'indow  frames,  framing  and  bracing.  The  situation  is  greatly 
complicated,  because  correcting  such  problems  could  necessi¬ 
tate  the  complete  (and  costly)  dismantling  of  the  exterior  or 
interior  w'all  surfaces.  It  should  be  clear  that  adding  wall 
insulation  has  the  potential  for  causing  serious  damage  to 
historic  building  materials. 

If  adding  wall  insulation  to  frame  buildings  is  determined  to 
be  absolutelv  necessary,  the  first  approach  should  be  to  con¬ 
sider  the  careful  removal  of  the  exterior  siding  so  that  it  may 
later  be  reinstalled.  Then  introduce  batt  insulation  with  the 
vapor  barrier  facing  in  into  the  now  accessible  wall  cavity. 
The  first  step  in  this  approach  is  an  investigation  to  determine 
if  the  siding  can  be  remov  ed  without  causing  serious  damage. 
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Fi^rurt'  7.  The  on  the  W'illard  Lihran  in  Evansville,  Indiana, 

reduce  heal  i^ain  in  the  summer  and,  when  they  are  raised  in  the  winlrr, 
radiant  heat  from  the  sun  provides  free  supplementan  heat,  (Photo:  Lee 
H.  Selson) 


Fiixure  8,  The  white  material  seen  between  the  wooden  wall  studs  is  urea- 
formaldehyde  foam.  It  is  injected  into  the  wall  cavity  wet,  and  as  it  cures, 
lari^e  quantities  of  moisture  are  ^iven  off  creatini::^  the  polentird  for  se)ious 
deterioration  of  adjacent  materials  and  may  cause  paint  to  blister  on 
interior  and  exterior  wall  surfaces.  Additionally,  foam  can  shrink  as  much 
as  that  shown  here  (about  77c  by  i-olume),  thus  reducint^  the  predict 
insulatinir  pnjormance.  Until  some  of  the  technical  problems  are  r 
reeled,  its  use  is’ uot  recommended  in  historic  structures.  (Photo:  li 
Smith) 


If  ii  is  feasible,  introducing  insulation  in  this  fashion  provides 
the  best  possible  solution  to  insulating  a  wall,  and  provides  an 
excellent  opportunity  to  view  most  of  the  structural  system  for 
possible  hidden  structural  problems  or  insect  infestations.  A 
building  owner  should  not  consider  this  approach  if  it  would 
result  in  substantial  damage  to  or  loss  of  historic  wooden 
siding.  Most  siding,  however,  would  probably  withstand  this 
method  if  reasonable  care  is  exercised. 

The  second  possible  approach  for  wall  insulation  involves 
injecting  or  blowing  insulation  into  the  wall  cavity.  The 
common  insulations  are  the  loose  fill  types  that  can  be  blown 
into  the  cavity,  the  poured  types,  or  the  injected  types  such  as 
foam.  Obviously  a  vapor  barrier  cannot  be  simultaneously 
blowm  into  the  space.  However,  an  equivalent  vapor  barrier 
can  be  created  by  assuring  that  the  interior  wall  surfaces  are 
covered  with  an  impermeable  paint  layer.  Two  layers  of  oil 
base  paint  or  one  layer  of  impermeabl^e  latex  paint  constitute 
an  acceptable  vapor  barrier.  NaturalTy,  for  this  to  work,  the 
paint  layer  must  cover  all  interior  surfaces  adjacent  to  the 
newly  installed  wall  insulation.  Special  attention  should  be 
given  to  rooms  that  are  major  sources  of  interior  moisture— 
the  laundry  room,  the  bathrooms  and  the  kitchen. 

In  addition  to  providing  a  vapor  barrier,  make  provisions  for 
^me  air  to  circulate  in  the  wall  cavity  to  help  ventilate  the 
insulation  and  the  wall  materials.  This  can  be  accomplished 
in  several  ways.  One  method  is  to  install  small  screened  vents 
(about  2  inches  in  diameter)  at  the  base  of  each  stud  cavity.  If 
this  option  is  taken,  the  vents  should  be  as  inconspicuous  as 
possible.  A  second  venting  method  can  be  used  where  the 
exterior  siding  is  horizontally  lapped.  Assure  that  each  piece 
of  siding  is  separated  from  the  other,  allowing  some  air  to  pass 
toween  them.  Successive  exterior  paint  layers  often  seal  the 
joint  between  each  piece  of  siding.  Break  the  paint  seal 
(carefully  insert  a  chisel  and  twist)  between  the  sections  of 
exterior  siding  to  provide  the  necessary  ventilation  for  the 
insulation  and  wall  materials. 

With  provisions  for  a  \aix>r  barrier  (interior  paint  layer)  and 
wall  ventilation  (exterior  vents)  satisfied,  the  appropriate  type 
of  wall  insulation  may  then  be  selected-  There  are  three 
recommended  types  to  consider;  blown  cellulose  (with  boric 
acid  as  the  fire  retardant),  vermiculite,  or  perlite.  Cellulose  is 
the  preferred  wall  insulation  because  of  its  higher  R  factor  and 
its  capability  to  flow  well  into  the  various  spaces  within  a  wall 
cavity. 

There  are  two  insulation  types  that  are  not  recommended  for 
wall  insulation:  urea-formaldehyde  foams,  and  cellulose 
which  uses  aluminum  or  ammonium  sulfate  instead  of  boric 
acid  as  a  fire  retardant.  The  cellulose  treated  with  the  sulfates 
reacts  with  moisture  in  the  air  and  forms  sulfuric  acid  which 
corrodes  many  metals  and  causes  building  stones  to  slowly 
disintegrate.  This  insulation  is  not  afjpropriate  for  use  in 
historic  buildings. 

Although  urea-formaldehyde  foams  apfx^ar  to  have  potential 
as  retrofit  materials  (they  flow  into  any  wall  cavity  space  and 
have  a  high  R  factor)  their  use  is  not  recommended  for 
preservation  reirofuiing  until  .some  serious  problems  are 
corrected.  The  major  problem  is  that  the  injected  maieriar 
carries  large  quantities  of  moisture  into  the  wall  system.  As 
the  foam  cures,  this  moisture  must  be  absorbed  into  the 
adjacent  materials.  This  process  has  caused  interior  and 
exterior  paint  to  blister,  and  caused  water  to  actually  puddle  at 
the  ^sc  of  a  wall,  creating  the  likelihood  of  serious 
deterioration  to  the  historic  building  materials.  There  are 
other  problems  that  affect  both  historic  buildings  and  other 
existing  buildings.  Foams  are  a  two-part  chemical  installed 
by  franchised  contractors.  To  obtain  the  extict  proportion  of 
the  two  parts,  the  foam  must  be  mixed  and  installed  under 
controlled  conditionsof  temperature  and  humidity.  Thcreare 
cases  where  the  controls  were  not  followed  and  the  foam  either 
cured  improjx-rly,  not  attaining  the  desired  R  factor,  or  the 


foam  continued  to  emit  a  formaldehyde  smell.  In  addition,  ilie 
advertised  maximum  shrinkage  after  curing  (3%)  has  been 
tested  and  found  to  be  twice  as  high  (sec  figure  8).  Until  this 
material  is  further  developed  and  the  risks  eliminated,  it  is 
clearly  not  an  appropriate  material  for  preservation  retrofii- 
ting. 

Wall  Insulation  —  Masonry  Cavity  Walls:  Some  owners  of 
historic  buildings  with  masonry  cavity  wall  construction 
have  attempted  to  introduce  insulation  into  the  cavity.  This  is 
not  good  practice  because  it  ignores  the  fact  that  masonry 
cavity  walls  normally  have  acceptable  thermal  performance, 
needing  no  improvement.  Additionally,  introducing  insula¬ 
tion  into  the  cavity  will  most  likely  result  in  condensation 
problems  and  alter  the  intended  function  of  the  cavity.  The  air 
cavity  acts  as  a  vapor  barrier  in  that  moist  air  passing  through 
the  inner  wythe  of  mason r\-  meets  the  cold  face  of  the  outer 
wythc  and  condenses.  Water  droplets  form  and  fall  to  the 
bottom  of  the  wall  cavity  where  they  are  channeled  to  the 
outside  through  weep  holes.  The  air  cavity  also  improves  the 
thermal  |X‘rformancc  of  the  wall  because  it  slows  the  transfer 
of  heat  or  cold  between  the  two  wyihes.  causing  the  two  wall 
mas.ses  to  function  independently  with  a  thermal  cushion 
between  them. 

Adding  insulation  to  this  cavity  alters  the  vapor  barrier  and 
thermal  cushion  functions  of  the  air  space  and  will  likely  clog 
the  weep  holes,  causing  the  moisture  to  puddle  at  the  base  of 
the  wall.  Also,  the  addition  of  insulation  creates  a  situation 
where  the  moisture  dew  point  (where  moisture  condenses) 
moves  from  the  inner  face  o(  the  outer  wythe,  into  the  outer 
wythe  itself.  Thus,  during  a  freeze  this  condensation  will 
freeze,  causing  spalling  and  severe  deterioration.  I'he 
evidence  is  clear  that  introducing  insulation,  of  any  type,  into 
a  masonry  cavity  wall  is  not  recommended  in  a  preservation 
retrofitting  plan. 

Wall  Insulation — Installed  on  the  Inside:  Insulation  could  be 
added  to  a  wall  whether  it  be  wooden  or  masonry,  by  at¬ 
taching  the  insulation  to  furring  strips  mounted  on  the  interior 
wall  faces.  Both  rigid  insulation,  usually  1  or  2  inches  thick, 
and  batt  insulation,  generally  3'/:  inches  thick,  can  be  added 
in  this  fashion ,  with  the  vapor  barrier  facing  in.  Extra  caution 
must  be  exercised  if  rigid  plastic  foam  insulation  is  used  be¬ 
cause  it  can  give  off  dense  smoke  and  rapidly  spreading  flame 
when  burned.  Therefore,  it  must  be  installed  with  a  fireproof 
covering,  usually  !/:  inch  gypsum  wallboard.  Insulation  should 
not  be  installed  on  the  inside  if  it  necessitates  relocation  or 
destruction  of  important  architectural  decoration,  such  as 
cornices,  chair  rails,  or  window  trims,  or  causes  the  destruc¬ 
tion  of  historic  plaster  or  other  wall  finishes.  Insulation  in¬ 
stalled  in  this  fashion  would  be  expensive  and  could  only  be 
a  recommended  preservation  retrofitting  measure  if  it  is  a 
large  building,  located  in  a  cold  climate"  and  if  the  interior 
spaces  and  features  have  little  or  no  architectural  significance. 

Wall  Insulation— Installed  on  the  Outside:  There  is  a 
growing  u.se  of  aluminum  or  vinyl  siding  installed  directly 
ovei  hi.sloric  wotxlen  sidings,  sup|X)sedly  torediu  e  long-term 
maintenance  and  to  improve  the  thermal  |X‘rformance  of  the 
wall.  From  a  preserv  ation  viewpoint,  this  is  a  poor  praci  ic  e  for 
several  rea.sons.  New  siding  covers  horn  view  existing  or 
potential  deterioration  problems  or  insect  infestations. 
Additionally,  installation  often  results  in  damage  or  altera¬ 
tion  to  existing  dec  orative  features  sue  h  as  Ix  acled  weather- 
boarding,  window  and  door  trim,  corner  boards,  cornices,  or 
roof  trim.  The  cost  of  installing  the  artificial  sidings, 
compared  with  the  mcxiesi  increase,  if  any.  in  the  thermal  jxt- 
fornianee  of  the  wall  dex’s  not  add  up  to  an  eifec  live*  energv- 
saving  measure.  The  use  of  artificial  siding  is  not  leconi- 
mendecl  in  a  pivservaiion  retrofitting  plan. 

Good  pre.ser\ation  practice  would  assuic*  regular  niainte- 


nance  of  the  existing  siding  through  periodic  painting  and 
caulking.  Where  deterioration  is  present,  individual  pieces  of 
siding  should  be  removed  and  replaced  with  matching  new 
ones.  Refer  to  the  earlier  sections  of  this  brief  for  recom¬ 
mended  retrofitting  measures  to  improve  the  thermal  per¬ 
formance  of  wood  frame  walls. 

Waterproof  Coatings  for  Masonry:  Some  owners  of  historic 
buildings  use  waterproof  coatings  on  masonry  believing  it 
would  improve  the  thermal  p>erformance  of  the  wall  by 
keeping  it  dry  (dry  masonry  would  have  a  better  R  factor  than 
.when  wet).  Application  of  waterproof  coatings  is  not 
recommended  because  the  coatings  actually  trap  moisture 
within  the  masonry,  and  can  cause  spalling  and  severe 
deterioration  during  a  freezing  cycle. 

In  cases  where  exterior  brick  is  painted,  consider  continued 
p)eriodic  painting  and  maintenance,  since  paints  are  an 
excellent  preservation  treatment  for  brick.  When  repainting,  a 
building  owner  might  consider  choosing  a  light  paint  color 
in  warm  climates,  or  a  dark  color  in  cold  climates,  to  gain 
some  advantage  over  the  summer  heat  gain  or  winter  heat  loss, 
whichever  the  case  may  be.  These  colors  should  match  those 
used  historically  on  the  building  or  should  match  colors 
available  historically. 

Mechanical  Equipment 

A  detailed  treatise  of  recommended  or  not  recommended 
heating  or  air  conditioning  equipment,  or  of  alternative 
energy  sources  such  as  solar  energy  or  wind  power,  is  beyond 
the  scope  of  this  brief.  The  best  advice  concerning  mechanical 
equipment  in  historic  buildings  is  to  assure  that  the  existing 
equipment  works  as  efficiently  as  px^ssible.  If  the  best 
professional  advice  recommends  replacement  of  existing 
equipment,  a  building  owner  should  keep  the  following  con¬ 
siderations  in  mind.  First,  as  technology  advances  in  the 
coming  years,  the  equipment  installed  now  will  be  outdated 
rapidly  relative  to  the  life  of  the  historic  building.  Therefore, 
it  may  be  best  to  wait  and  watch,  until  new  technologies  (such 
as  solar  energy)  become  more  feasible,  efficient,  and  inexpen¬ 
sive.  Secondly,  do  not  install  new  equipment  and  ductwork  in 
such  a  way  that  its  installation,  or  possible  later  removal,  will 
cause  irreversible  damage  to  significant  historic  building 
materials.  The  concept  of  complete  invisibility,  which 
necessitates  hiding  piping  and  ductwork  within  wall  and 
floor  systems,  may  not  always  be  appropriate  for  historic 
buildings  because  of  the  damage  that  often  results.  Every 
effort  should  be  made  to  select  a  mechanical  system  that  will 
require  the  least  intrusion  into  the  historic  fabric  of  the 
building  and  that  can  be  updated  or  altered  without  major 
intervention  into  the  wall  and  floor  systems,  lliese  points 
should  be  considered  when  weighing  the  decision  to  replace  a 
less  than  efficient  exiting  system  with  a  costly  new  system, 
which  may  cause  substantial  damage  to  the  historic  building 
materials  and  in  turn  may  prove  inefficient  in  the  future. 

SUMMARY 

The  primary  focus  of  this  brief  has  been  to  describe  ways  to 
achieve  the  maximum  energy  savings  in  historic  buildings 
without  jeopardizing  the  architectural,  cultural  and  histori¬ 
cal  qualities  for  which  the  properties  have  been  recognized. 
This  can  be  accomplished  through  undertaking  the  passive 
measures  and  the  “recommended"  preservation  retrofitting. 
Secondly,  this  brief  has  emphasized  the  benefits  of  undertak¬ 
ing  the  retrofitting  measures  in  phases  so  that  the  actual 
energy  savings  anticipated  from  each  retrofitting  measure 
can  be  realized.  Thus,  the  “not  recommended"  retrofitting 
measures,  with  potential  for  damage  or  alteration  of  historic 
building  materials,  would  not  have  to  be  undertaken,  because 
the  maximum  feasible  savings  would  have  already  been 
accomplished. 

Lastly,  and  perhaps  most  important,  we  must  recognize  that 
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the  technologies  of  retrofitting  and  weatherization  are 
relatively  new.  Unfortunately,  most  current  research  and 
product  development  is  directed  toward  new  construction.  L 
is  hoped  that  reports  such  as  this,  and  the  realization  that  ful' 
30%  of  all  construction  in  the  United  States  now  involves  wor. 
on  existing  buildings,  will  stimulate  the  development  of  new 
products  that  can  be  used  with  little  hesitation  in  historic 
buildings.  Until  that  time,  owners  of  historic  buildings  can 
undertake  the  preservation  retrofitting  measures  recom¬ 
mended  here  and  greatly  reduce  the  energy  used  for  heating 
and  cooling,  without  destroying  those  historic  and  architectu¬ 
ral  qualities  that  make  the  building  worthy  of  preservation. 
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Significance  of  the  Roof 

A  weather- tight  roof  is  basic  in  the  preservation  of  a  struc¬ 
ture,  regardless  of  its  age,  size,  or  design.  In  the  system  that 
allows  a  building  to  work  as  a  shelter,  the  roof  sheds  the  rain, 
shades  from  the  sun,  and  buffers  the  weather. 

During  some  periods  in  the  history  of  architecture,  the  roof 
imparts  much  of  the  architectural  character.  It  defines  the 
style  and  contributes  to  the  building’s  aesthetics.  The  hipped 
roofs  of  Georgian  architecture,  the  turrets  of  Queen  Anne,  the 
Mansard  roofs,  and  the  graceful  slopes  of  the  Shingle  Style 
and  Bungalow  designs  are  examples  of  the  use  of  roofing  as  a 
major  design  feature. 

But  no  matter  how  decorative  the  patterning  or  how  com¬ 
pelling  the  form,  the  roof  is  a  highly  vulnerable  element  of  a 
shelter  that  will  inevitable  fail.  A  poor  roof  will  permit  the 
accelerated  deterioration  of  historic  building  materials— 
masonry,  wood,  plaster,  paint — and  will  cause  general  dis¬ 
integration  of  the  basic  structure.  Furthermore,  there  is  an 
urgency  involved  in  repairing  a  leaky  roof  since  such  repair 
costs  will  quickly  become  prohibitive.  Although  such  action  is 
desirable  as  soon  as  a  failure  is  discovered,  temporary  patch¬ 
ing  methods  should  be  carefully  chosen  to  prevent  inadvertent 
damage  to  sound  or  historic  roofing  materials  and  related 
features.  Before  any  repair  work  is  performed,  the  historic 
value  of  the  materials  used  on  the  roof  should  be  understood. 
Then  a  complete  internal  and  external  inspection  of  the  roof 
should  be  planned  to  determine  all  the  causes  of  failure  and  to 
identify  the  alternatives  for  repair  or  replacement  of  the 
roofing. 

Historic  Roofing  Materials  in  America 

Clay  Tile  European  settlers  used  clay  tile  for  roofing  as  early 
as  the  mid-17th  century;  many  pantiles  (S-curved  tiles),  as  well 
as  flat  roofing  tiles,  were  used  in  Jamestown,  Virginia.  In 
some  cities  such  as  New  York  and  Boston,  clay  was  popularly 
used  as  a  precaution  against  such  fire  as  those  that  engulfed 
London  in  1666  and  scorched  Boston  in  1679. 

Tiles  roofs  found  in  the  mid-18th  century  Moravian  settle¬ 
ments  in  Pennsylvania  closely  resembled  those  found  in  Ger¬ 
many.  Typically,  the  tiles  were  14-15"  long,  6-7"  wide  with  a 
curved  butt.  A  lug  on  the  back  allowed  the  tiles  to  hang  on  the 
lathing  without  nails  or  pegs.  The  tile  surface  was  usually 
scored  with  finger  marks  to  promote  drainage.  In  the  South¬ 
west,  the  tile  roofs  of  the  Spanish  missionaries  (mission  tiles) 
were  first  manufactured  (ca.  1780)  at  the  Mission  San  An¬ 
tonio  de  Padua  in  California.  These  semicircular  tiles  were 


Repairs  on  this  pantile  roof  were  made  with  new  tiles  held  in  place 
with  metal  hangers.  (Main  Building,  Ellis  Island,  New  York) 


made  by  molding  clay  over  sections  of  logs,  and  they  were 
generally  22"  long  and  tapered  in  width. 

The  plain  or  flat  rectangular  tiles  most  commonly  used  from 
the  17th  through  the  beginning  of  the  19th  century  measured 
about  10"  by  6"  by  Vi  \  and  had  two  holes  at  one  end  for  a 
nail  or  peg  fastener.  Sometimes  mortar  was  applied  between 
the  courses  to  secure  the  tiles  in  a  heavy  wind. 

In  the  mid- 19th  century,  tile  roofs  were  often  replaced  by 
sheet-metal  roofs,  which  were  lighter  and  easier  to  install  and 
maintain.  However,  by  the  turn  of  the  century,  the  Romanes¬ 
que  Revival  and  Mission  style  buildings  created  a  new  demand 
and  popularity  for  this  picturesque  roofing  material. 

Slate:  Another  practice  settlers  brought  to  the  New  World  was 
slate  roofing.  Evidence  of  roofing  slates  have  been  found  also 
among  the  ruins  of  mid- 17th-century  Jamestown.  But  because 
of  the  cost  and  the  time  required  to  obtain  the  material,  which 
was  mostly  imported  from  Wales,  the  use  of  slate  was  initially 
limited.  Even  in  Philadelphia  (the  second  largest  city  in  the 
English-speaking  world  at  the  time  of  the  Revolution)  slates 
were  so  rare  that  “The  Slate  Roof  House”  distinctly  referred 
to  William  Penn’s  home  built  late  in  the  1600s.  Sources  of 
native  slate  were  known  to  exist  along  the  eastern  seaboard 
from  Maine  to  Virginia,  but  difficulties  in  inland  transporta¬ 
tion  limited  its  availability  to  the  cities,  and  contributed  to  its 
expense.  Welsh  slate  continued  to  be  imported  until  the 
development  of  canals  and  railroads  in  the  mid-19lh  century- 
made  American  slate  more  accessible  and  economical. 

Slate  was  popular  for  its  durability,  fireproof  qualities,  and 
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The  Victorians  loved  to  used  different  colored  slates  t o  creat e 
decorative  patterns  on  their  roofs,  an  effect  which  cannot  be  easily 
duplicated  by  substitute  materials.  Before  any  repair  work  on  a  roof 
such  as  this,  the  slate  sizes,  colors,  and  position  of  the  patterning 
should  be  carefully  recorded  to  assure  proper  replacement.  (Ebenezer 
Maxwell  Mansion,  Philadelphia,  Pennsylvania,  photo  courtesy  of 
William  D.  Hershey) 


Galvanized  sheet-metal  shingles  imitating  the  appearance  of  pantiles 
remained  popular  from  the  second  half  of  the  19th  century  into  the 
20th  century.  (Episcopal  Church,  now  the  Jerome  Historical  Society 


aesthetic  potential.  Because  slate  was  available  in  different 
colors  (red,  green,  purple,  and  blue-gray),  it  was  an  effective 
material  for  decorative  patterns  on  many  19th-century  roofs 
(Gothic  and  Mansard  styles).  Slate  continued  to  be  used  well 
into  the  20th  century,  notably  on  many  Tudor  revival  style 
buildings  of  the  1920s. 

Shingles:  Wood  shingles  were  popular  throughout  the  country 
in  all  periods  of  building  history.  The  size  and  shape  of  the 
shingles  as  well  as  the  detailing  of  the  shingle  roof  differed  ac¬ 
cording  to  regional  craft  practices.  People  within  particular 
regions  developed  preferences  for  the  local  species  of  wood 
that  most  suited  their  purposes.  In  New  England  and  the  Del¬ 
aware  Valley,  white  pine  was  frequently  used:  in  the  South, 
cypress  and  oak;  in  the  far  west,  red  cedar  or  redwood.  Some¬ 
times  a  protective  coating  was  applied  to  increase  the  durabil¬ 
ity  of  the  shingle  such  as  a  mixture  of  brick  dust  and  fish  oil, 
or  a  paint  made  of  red  iron  oxide  and  linseed  oil. 

Commonly  in  urban  areas,  wooden  roofs  were  replaced 
with  more  fire  resistant  materials,  but  in  rural  areas  this  was 
not  a  major  concern.  On  many  Victorian  country  houses,  the 
practice  of  wood  shingling  survived  the  technological  ad¬ 
vances  of  metal  roofing  in  the  19th  century,  and  near  the  turn 
of  the  century  enjoyed  a  full  revival  in  its  namesake,  the 
Shingle  Style.  Colonial  revival  and  the  Bungalow  styles  in  the 
20th  century  assured  wood  shingles  a  place  as  one  of  the  most 
fashionable,  domestic  roofing  materials. 

Metal:  Metal  roofing  in  America  is  principally  a  19th- 
century  phenomenon.  Before  then  the  only  metals  commonly 
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used  were  lead  and  copper.  For  example,  a  lead  roof  covered 
“Rosewell,’*  one  of  the  grandest  mansions  in  18th-century 
Virginia.  But  more  often,  lead  was  used  for  protective 
flashing.  Lead,  as  well  as  copper,  covered  roof  surfaces  where 
wood,  tile,  or  slate  shingles  were  inappropriate  because  of  the 
roofs  pitch  or  shape. 

Copper  with  standing  seams  covered  some  of  the  more 
notable  early  American  roofs  including  that  of  Christ  Church 
(1727-1744)  in  Philadelphia.  Flat-seamed  copper  was  used  on 
many  domes  and  cupolas.  The  copper  sheets  were  imported 
from  England  until  the  end  of  the  18th  century  when  facilities 
for  rolling  sheet  metal  were  developed  in  America. 

Sheet  iron  was  first  known  to  have  been  manufactured  here 
by  the  Revolutionary  War  financier,  Robert  Morris,  who  had 
a  rolling  mill  near  Trenton,  New  Jersey.  At  his  mill  Morris 
produced  the  roof  of  his  own  Philadelphia  mansion,  which  he 
started  in  1794,  The  architect  Benjamin  H,  Latrobe  used  sheet 
iron  to  replace  the  roof  on  Princeton’s  “Nassau  Hall,  which 
had  been  gutted  by  fire  in  1 802. 

The  method  for  corrugating  iron  was  originally  patented  in 
England  in  1829.  Corrugating  stiffened  the  sheets,  and 
allowed  greater  span  over  a  lighter  framework,  as  well  as 
reduced  installation  time  and  labor.  In  1834  the  American 
architect  William  Strickland  proposed  corrugated  iron  to 
cover  his  design  for  the  market  place  in  Philadelphia. 

Galvanizing  with  zinc  to  protect  the  base  metal  from  rust 
was  developed  in  France  in  1837.  By  the  1850s  the  material 
was  used  on  post  offices  and  customhouses,  as  well  as  on  tram 
sheds  and  factories.  In  1857  one  of  the  first  metal  roofs  in  the 


blistered  surface  Ofi  this  sheet-metal  roof  and  built-in  gutter,  which 
will  retain  water.  Repairs  could  be  made  by  carefully  heating  and 


scraping  the  surface  clean,  repairing  the  holes  in  the  metal  with  a  flexi¬ 
ble  mastic  compound  or  a  metal  patch,  and  coating  the  surface  with  a 
fibre  paint.  (Roane  County  Courthouse,  Kingston,  Tennessee,  photo 
courtesy  of  Building  Conservation  Technology,  Inc.) 


South  was  installed  on  the  U.S.  Mint  in  New  Orleans.  The 
Mint  was  thereby  “fireproofed”  with  a  20- gauge  galvanized, 
corrugated  iron  roof  on  iron  trusses. 

Tin-plate  iron,  commonly  called  “tin  roofing,”  was  used 
extensively  in  Canada  in  the  18th  century,  but  it  was  not  as 
common  in  the  United  States  until  later.  Thomas  Jefferson 
was  an  early  advocate  of  tin  roofing,  and  he  installed  a 
standing-seam  tin  roof  on  “Monticello”  (ca.  1770-1802).  The 
Arch  Street  Meetinghouse  (1804)  in  Philadelphia  had  tin 
shingles  laid  in  a  herringbone  pattern  on  a  “piazza”  roof. 

However,  once  rolling  mills  were  established  in  this  country, 
the  low  cost,  light  weight,  and  low  maintenance  of  tin  plate 
made  it  the  most  common  roofing  material.  Embossed  tin 
shingles,  whose  surfaces  created  interesting  patterns,  were 
popular  throughout  the  country  in  the  late  19th  century.  Tin  ' 
roofs  were  kept  well- painted,  usually  red;  or,  as  the  architect 
A.  J.  Davis  suggested,  in  a  color  to  imitate  the  green  patina  of 
copper. 

Terne  plate  differed  from  tin  plate  in  that  the  iron  was 
dipped  in  an  alloy  of  lead  and  tin,  giving  it  a  duller  finish. 
Historic,  as  well  as  modern,  documentation  often  confuses 
the  two,  so  much  that  it  is  difficult  to  determine  how  often 
actual  “terne”  was  used. 

Zinc  came  into  use  in  the  1 820s,  at  the  same  time  tin  plate 
was  becoming  popular.  Although  a  less  expensive  substitute 
for  lead,  its  advantages  were  controversial,  and  it  w-as  never 
widely  used  in  this  country. 


Tin  shingles,  commonly  embossed  to  imitate  wood  or  tile,  or  with  a 
decorative  design,  were  popular  as  an  inexpensive,  textured  roofing 
material.  These  shingles  8^%  inch  by  12^ f  inch  on  the  exposed  surface) 
were  designed  with  interlocking  edges,  but  they  have  been  repaired  by 
surface  nailing,  which  may  cause  future  leakage.  (Ballard  House, 

York  town,  Virgina,  photo  by  Gordie  Whittington,  National  Park 
Service) 

Other  Materials:  Asphalt  shingles  and  roll  roofing  were  used 
in  the  1890s.  Many  roofs  of  asbestos,  aluminum,  stainless 
steel,  galvinized  steel,  and  lead-coated  copper  may  soon  have 
historic  values  as  well.  Awareness*  of  these  and  other  tradi¬ 
tions  of  roofing  materials  and  their  detailing  will  contribute  to 
more  sensitive  preservation  treatments. 

Locating  the  Problem 
Failures  of  Surface  Materials 

When  trouble  occurs,  it  is  important  to  contact  a  profes¬ 
sional,  either  an  architect,  a  reputable  roofing  contractor,  or  a 
craftsman  familiar  with  the  inherent  characteristics  of  the 
particular  historic  roofing  system  involved.  These  profes¬ 
sionals  may  be  able  to  advise  on  immediate  patching  pro¬ 
cedures  and  help  plan  more  permanent  repairs.  A  thorough 
examination  of  the  roof  should  start  with  an  appraisal  of  the 
existing  condition  and  quality  of  the  roofing  material  itself. 
Particular  attention  should  be  given  to  any  southern  slope 
because  year-round  exposure  to  direct  sun  may  cause  it  to 
break  down  first. 

Wood;  Some  historic  roofing  materials  have  limited  life 
expectancies  because  of  normal  organic  decay  and  “wear.” 
For  example,  the  flat  surfaces  of  wood  shingles  erode  from 
exposure  to  rain  and  ultraviolet  rays.  Some  species  are  more 
hardy  than  others,  and  heartwood,  for  example,  is  stronger 
and  more  durable  than  sapwood. 

Ideally,  shingles  are  split  with  the  grain  perpendicular  to 
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the  surface.  This  is  because  if  shingles  are  sawn  across  the 
grain,  moisture  may  enter  the  grain  and  cause  the  wood  to 
deteriorate.  Prolonged  moisture  on  or  in  the  wood  allows 
moss  or  fungi  to  grow,  which  will  further  hold  the  moisture 
and  cause  rot. 

Metal:  Of  the  inorganic  roofing  materials  used  on  historic 
buildings,  the  most  common  are  perhaps  the  sheet  metals: 
lead,  copper,  zinc,  tin  plate,  terne  plate,  and  galvanized  iron. 

In  varying  degrees  each  of  these  sheet  metals  are  likely  to 
deteriorate  from  chemical  action  by  pitting  or  streaking.  This 
can'be  caused  by  airborn  pollutants;  acid  rainwater;  acids  from 
lichen  or  moss;  alkalis  found  in  lime  mortars  or  portland 
cement,  which  might  be  on  adjoining  features  and  washes 
down  on  the  roof  surface;  or  tannic  acids  from  adjacent  wood 
sheathings  or  shingles  made  of  red  cedar  or  oak. 

Corrosion  from  “galvanic  action”  occurs  when  dissimilar 
metals,  such  as  copper  and  iron,  are  used  in  direct  contact. 
Corrosion  may  also  occur  even  though  the  metals  are  physi¬ 
cally  separated;  one  of  the  metals  will  react  chemically 
against  the  other  in  the  presence  of  an  electrolyte  such  as  rain¬ 
water.  In  roofing,  this  situation  might  occur  when  either  a 
copper  roof  is  decorated  with  iron  cresting,  or  when  steel  nails 
are  used  in  copp>€r  sheets.  In  some  instances  the  corrosion  can 
be  prevented  by  inserting  a  plastic  insulator  between  the 
dissimilar  materials.  Ideally,  the  fasteners  should  be  a  metal 
sympathetic  to  those  involved. 

Iron  rusts  unless  it  is  well-painted  or  plated.  Historically 
this  problem  was  avoided  by  use  of  tin  plating  or  galvinizing. 
But  this  method  is  durable  only  as  long  as  the  coating  remains 
intact.  Once  the  plating  is  worn  or  damaged,  the  exposed  iron 
will  rust.  Therefore,  any  iron-based  roofing  material  needs  to 
be  undercoated,  and  its  surface  needs  to  be  kept  well- painted 
to  prevent  corrosion. 

One  cause  of  sheet  metal  deterioration  is  fatigue.  Depending 
upon  the  size  and  the  gauge  of  the  metal  sheets,  wear  and 
metal  failure  can  occur  at  the  joints  or  at  any  protrusions  in 
the  sheathing  as  a  result  from  the  metafs  alternating  move¬ 
ment  to  thermal  changes.  Lead  will  tear  because  of  “creep,” 
or  the  gravitational  stress  that  causes  the  material  to  move 
dowm  the  roof  slope. 

Slate:  Perhaps  the  most  durable  roofing  materials  are  slate 
and  tile.  Seemingly  indestructable,  both  vary  in  quality.  Some 
slates  are  hard  and  tough  without  being  brittle.  Soft  slates  are 
more  subject  to  erosion  and  to  attack  by  airborne  and  rain¬ 


77iis  detail  shows  slate  delamination  caused  by  a  combination  of 
weathering  and  pollution.  In  addition,  the  slates  have  eroded  around 
the  repair  nails,  incorrectly  placed  in  the  exposed  surface  of  the  slates. 
(Lower  Pontalba  Building,  New  Orleans,  photo  courtesy  of  Building 
Conservation  Technology,  Inc.) 


water  chemicals,  which  cause  the  slates  to  wear  at  nail  holes, 
to  delaminate,  or  to  break.  In  winter,  slate  is  very  susceptible 
to  breakage  by  ice,  or  ice  dams. 

Tile:  Tiles  will  weather  well,  but  tend  to  crack  or  break  if  hit, 
as  by  tree  branches,  or  if  they  are  walked  on  improperly.  Like 
slates,  tiles  cannot  support  much  weight.  Low  quality  tiles 
that  have  been  insufficiently  fired  during  manufacture,  will 
craze  and  spall  under  the  effects  of  freeze  and  thaw  cycles  on 
their  porous  surfaces. 

Failures  of  Support  Systems 

Once  the  condition  of  the  roofing  material  has  been  deter¬ 
mined,  the  related  features  and  support  systems  should  be 
examined  on  the  exterior  and  on  the  interior  of  the  roof. 

The  gutters  and  downspouts  need  periodic  cleaning  and 
maintenance  since  a  variety  of  debris  fill  them,  causing  water 
to  back  up  and  seep  under  roofing  units.  Water  will  eventually 
cause  fasteners,  sheathing,  and  roofing  structure  to  deteri¬ 
orate.  During  winter,  the  daily  freeze-thaw  cycles  can  cause 
ice  floes  to  develop  under  the  roof  surface.  The  pressure  from 
these  ice  floes  will  dislodge  the  roofing  material,  especially 
slates,  shingles,  or  tiles.  Moreover,  the  buildup  of  ice  dams 
above  the  gutters  can  trap  enough  moisture  to  rot  the 
sheathing  or  the  structural  members. 

Many  large  public  buildings  have  built-in  gutters  set  within 
the  perimeter  of  the  roof.  The  downspouts  for  these  gutters 
may  run  within  the  walls  of  the  building,  or  drainage  may  be 
through  the  roof  surface  or  through  a  parapet  to  exterior 
downspouts.  These  systems  can  be  effective  if  properly  main¬ 
tained;  however,  if  the  roof  slope  is  inadequate  for  good 
runoff,  or  if  the  traps  are  allowed  to  clog,  rainwater  will  form 
pools  on  the  roof  surface.  Interior  downspouts  can  collect 
debris  and  thus  back  up,  perhaps  leaking  water  into  the  sur¬ 
rounding  walls.  Exterior  downspouts  may  fill  with  water, 
which  in  cold  weather  may  freeze  and  crack  the  pipes.  Con¬ 
duits  from  the  built-in  gutter  to  the  exterior  downspout  may 
also  leak  water  into  the  surrounding  roof  structure  or  walls. 

Failure  of  the  flashing  system  is  usually  a  major  cause  of 
roof  deterioration.  Flashing  should  be  carefully  inspected  for 
failure  caused  by  either  poor  workmanship,  thermal  stress,  or 
metal  deterioration  (both  of  flashing  material  itself  and  of  the 
fasteners).  With  many  roofing  materials,  the  replacement  of 
flashing  on  an  existing  roof  is  a  major  operation,  which  may 
require  taking  up  large  sections  of  the  roof  surface. 

Therefore,  the  installation  of  top  quality  flashing  material  on 


Temporary  stabilization  or  **  mothballing**  with  materials  such  as 
plywood  and  building  paper  can  protect  the  roof  of  a  project  until  it 
can  be  properly  repaired  or  replaced.  (Narbonne  House,  Salem, 
Massachusetts) 
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These  two  views  of  the  same  house  demonstrate  how  the  use  of  a  substitute  material  can  drastically  affect  the  overall  character  of  a  structure.  The 
textural  interest  of  the  original  tile  roof  was  lost  with  the  use  of  asphalt  shingles.  Recent  preservation  efforts  are  replacing  the  tile  roof.  (Frank 
House,  Kearney,  Nebraska,  photo  courtesy  of  the  Nebraska  State  Historical  Society,  Lincoln,  Nebraska) 


a  new  or  replaced  roof  should  be  a  primary  consideration. 
Remember,  some  roofing  and  flashing  materials  are  not 
compatible. 

Roof  fasteners  and  clips  should  also  be  made  of  a  material 
compatible  with  all  other  materials  used,  or  coated  to  prevent 
rust.  For  example,  the  tannic  acid  in  oak  will  corrode  iron 
nails.  Some  roofs  such  as  slate  and  sheet  metals  may  fail  if 
nailed  too  rigidly. 

If  the  roof  structure  appears  sound  and  nothing  indicates 
recent  movement,  .the  area  to  be  examined  most  closely  is  the 
roof  substrate — the  sheathing  or  the  battens.  The  danger  spots 
would  be  near  the  roof  plates,  under  any  exterior  patches,  at 
the  intersections  of  the  roof  planes,  or  at  vertical  surfaces 
such  as  dormers.  Water  penetration,  indicating  a  breach  in  the 
roofing  surface  or  flashing,  should  be  readily  apparent,  usual- 
ly  as  a  damp  spot  or  stain.  Probing  with  a  small  pen  knife  may 
reveal  any  rot  which  may  indicate  previously  undetected 
damage  to  the  roofing  membrane.  Insect  infestation  evident 
by  small  exit  holes  and  frass  (a  sawdust-like  debris)  should 
also  be  noted.  Condensation  on  the  underside  of  the  roofing  is 
undesirable  and  indicates  improper  ventilation.  Moisture  will 
have  an  adverse  effect  on  any  roofing  material;  a  good  roof 
stays  dry  inside  and  out. 


Repair  or  Replace 

Understanding  potential  weaknesses  of  roofing  material  also 
requires  knowledge  of  repair  difficulties.  Individual  slates  can 
be  replaced  normally  without  major  disruption  to  the  rest  of 
the  roof,  but  replacing  flashing  on  a  slate  roof  can  require 
substantial  removal  of  surrounding  slates.  If  it  is  the  substrate 
or  a  support  material  that  has  deteriorated,  many  surface 
materials  such  as  slate  or  tile  can  be  reused  if  handled  care¬ 
fully  during  the  repair.  Such  problems  should  be  evaluated  at 
the  outset  of  any  project  to  determine  if  the  roof  can  be  effec¬ 
tively  patched,  or  if  it  should  be  completely  replaced. 

Will  the  repairs  be  effective?  Maintenance  costs  tend  to 
multiply  once  trouble  starts.  As  the  cost  of  labor  escalates, 
repeated  repairs  could  soon  equal  the  cost  of  a  new  roof. 

The  more  durable  the  surface  is  initially,  the  easier  it  will  be 
to  maintain.  Some  roofing  materials  such  as  slate  are  expen¬ 
sive  to  install,  but  if  top  quality  slate  and  flashing  are  used,  it 
will  last  40-60  years  with  minimal  maintenance.  Although  the 
installation  cost  of  the  roof  will  be  high,  low  maintenance 
needs  will  make  the  lifetime  cost  of  the  roof  less  expensive. 


Historical  Research 

In  a  restoration  project,  research  of  documents  and  physical 
investigation  of  the  building  usually  will  establish  the  roofs 
history.  Documentary  research  should  include  any  original 
plans  or  building  specifications,  early  insurance  surveys, 
newspaper  descriptions,  or  the  personal  papers  and  files  of 
people  who  owned  or  were  involved  in  the  history  of  the 
building.  Old  photographs  of  the  building  might  provide 
evidence  of  missing  details. 

Along  with  a  thorough  understanding  of  any  written  history 
of  the  building,  a  physical  investigation  of  the  roofing  and  its 
structure  may  reveal  information  about  the  roofs  construc¬ 
tion  history.  Starting  with  an  overall  impression  of  the  struc¬ 
ture,  are  there  any  changes  in  the  roof  slope,  its  configura¬ 
tion,  or  roofing  materials?  Perhaps  there  are  obvious  patches 
or  changes  in  patterning  of  exterior  brickwork  where  a  gable 
roof  was  changed  to  a  gambrel,  or  where  a  whole  upper  story 
was  added.  Perhaps  there  are  obvious  stylistic  changes  in  the 
roof  line,  dormers,  or  ornamentation.  These  observations 
could  help  one  understand  any  important  alteration,  and 
could  help  establish  the  direction  of  further  investigation. 

Because  most  roofs  are  physically  out  of  the  range  of 
careful  scrutiny,  the  “principle  of  least  effort”  has  probably 
limited  the  extent  and  quality  of  previous  patching  or  replac¬ 
ing,  and  usually  considerable  evidence  of  an  earlier  roof  sur¬ 
face  remains.  Sometimes  the  older  roof  will  be  found  as  an 
underlayment  of  the  current  exposed  roof.  Original  roofing 
may  still  be  intact  in  awkward  places  under  later  features  on  a 
roof.  Often  if  there  is  any  unfinished  attic  space,  remnants  of 
roofing  may  have  been  dropped  and  left  when  the  roof  was 
being  built  or  repaired.  If  the  configuration  of  the  roof  has 
been  changed,  some  of  the  original  material  might  still  be  in 
place  under  the  existing  roof.  Sometimes  whole  sections  of  the 
roof  and  roof  framing  will  have  been  left  intact  under  the 
higher  roof.  The  profile  and/or  flashing  of  the  earlier  roof 
may  be  apparent  on  the  interior  of  the  walls  at  the  level  of  the 
alteration.  If  the  sheathing  or  lathing  appears  to  have  survived 
changes  in  the  roofing  surface,  they  may  contain  evidence  of 
the  roofing  systems.  These  may  appear  either  as  din  marks, 
which  provide  “shadows”  of  a  roofing  material,  or  as  nails 
broken  or  driven  down  into  the  wood,  rather  than  pulled  out 
during  previous  alterations  or  repairs.  Wooden  headers  in  the 
roof  framing  may  indicate  that  earlier  chimneys  or  skylights 
have  been  removed.  Any  metal  ornamentation  that  might 
have  existed  may  be  indicated  by  anchors  or  unusual  markings 
along  the  ridge  or  at  other  edges  of  the  roof.  This  primary 
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evidence  is  essential  for  a  full  understanding  of  the 
roofs  history. 

Caution  should  be  taken  in  dating  early  **  fabric”  on  the 
evidence  of  a  single  item,  as  recycling  of  materials  is  not  a 
inid-20th-century  innovation.  Carpenters  have  been  reusing 
materials,  sheathing,  and  framing  members  in  the  interest  of 
economy  for  centuries.  Therefore,  any  analysis  of  the  mate¬ 
rials  found,  such  as  nails  or  sawmarks  on  the  wood,  requires 
an  accurate  knowledge  of  the  history  of  local  building  prac¬ 
tices  before  any  final  conclusion  can  be  accurately  reached.  It 
is  helpful  to  establish  a  sequence  of  construction  history  for 
the  roof  and  roofing  materials;  any  historic  fabric  or  pertinent 
evidence  in  the  roof  should  be  photographed,  measured,  and 
recorded  for  future  reference. 

During  the  repair  work,  useful  evidence  might  unexpectedly 
appear.  It  is  essential  that  records  be  kept  of  any  type  of  work 
on  a  historic  building,  before,  during,  and  after  the  project. 
Photographs  are  generally  the  easiest  and  fastest  method,  and 
should  include  overall  views  and  details  at  the  gutters,  flash¬ 
ing,  dormers,  chimneys,  valleys,  ridges,  and  eaves.  All 
photographs  should  be  immediately  labeled  to  insure  accurate 
identification  at  a  later  date.  Any  patterning  or  design  on  the 
roofing  deserves  particular  attention.  For  example,  slate  roofs 
are  often  decorative  and  have  subtle  changes  in  size,  color, 
and  texture,  such  as  a  gradually  decreasing  coursing  length 
from  the  eave  to  the  peak.  If  not  carefully  noted  before  a 
project  begins,  there  may  be  problems  in  replacing  the  sur¬ 
face.  The  standard  reference  for  this  phase  of  the  work  is 
Recording  Historic  Buildings,  compiled  by  Harley  J.  McKee 
for  the  Historic  American  Buildings  Survey,  National  Park 
Service,  Washington,  D.C.,  1970. 

Replacing  the  Historic  Roofing  Material 

Professional  advice  will  be  needed  to  assess  the  various 
aspects  of  replacing  a  historic  roof.  With  some  exceptions, 
most  historic  roofing  materials  are  available  today.  If  not,  an 
architect  or  preservation  group  who  has  previously  worked 
with  the  same  type  material  may  be  able  to  recommend  sup¬ 
pliers.  Special  roofing  materials,  such  as  tile  or  embossed 
metal  shingles,  can  be  produced  by  manufacturers  of  related 
products  that  are  commonly  used  elsewhere,  either  on  the  ex¬ 
terior  or  interior  of  a  structure.  With  some  creative  thinking 
and  research,  the  historic  materials  usually  can  be  found. 


Because  of  the  roofs  visibility,  the  slate  detailing  around  the  dormers 
is  important  to  the  character  of  this  structure.  Note  how  the  slates 
swirl  from  a  horizontal  pattern  on  the  main  roof  to  a  diamond  pattern 
on  the  dormer  roof s  and  side  walls.  (18th  and  Que  Streets,  NW, 
Washington,  D.C.) 
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Craft  Practices:  Determining  the  craft  practices  used  in  the  in¬ 
stallation  of  a  historic  roof  is  another  major  concern  in  roof 
restoration.  Early  builders  took  great  pride  in  their  work,  and 
experience  has  shown  that  the  “rustic”  or  irregular  designs 
commercially  labled  “Early  American”  are  a  20th-century  in¬ 
vention.  For  example,  historically,  wood  shingles  underwent 
several  distinct  operations  in  their  manufacture  including 
splitting  by  hand,  and  smoothing  the  surface  with  a  draw 
knife.  In  modern  nomenclature,  the  same  item  would  be  a 
“tapersplit”  shingle  which  has  been  dressed.  Unfortunately, 
the  rustic  appearance  of  today’s  commercially  available 
“handsplit”  and  re-sawn  shingle  bears  no  resemblance  to  the 
hand-made  roofing  materials  used  on  early  American 
buildings. 


Good  design  and  quality  materials  for  the  roof  surface,  fastenings, 
and  flashing  minimize  roofing  failures.  This  is  essential  on  roofs  such 
as  on  the  National  Cathedral  where  a  thorough  maintenance  inspec¬ 
tion  and  minor  repairs  cannot  be  done  easily  without  special  scaf¬ 
folding,  However,  the  success  of  the  roof  on  any  structure  depends  on 
frequent  cleaning  and  repair  of  the  gutter  system,  (Washington.  D,C,. 

photo  courtesy  of  John  Burns,  A,  I.  A,) 

Early  craftsmen  worked  with  a  great  deal  of  common  sense; 
they  understood  their  materials.  For  example  they  knew  that 
wood  shingles  should  be  relatively  narrow;  shingles  much 
wider  than  about  6"  would  split  when  walked  on,  or  they  may 
curl  or  crack  from  varying  temperature  and  moisture.  It  is  im¬ 
portant  to  understand  these  aspects  of  craftsmanship,  re¬ 
membering  that  people  wanted  their  roofs  to  be  weather-tight 
and  to  last  a  long  time.  The  recent  use  of  “mother-goose” 
shingles  on  historic  structures  is  a  gross  underestimation  of 
the  early  craftsman’s  skills. 

Supervision:  Finding  a  modern  craftsman  to  reproduce  his¬ 
toric  details  may  take  some  effort.  It  may  even  involve 
some  special  instruction  to  raise  his  understanding  of  cer¬ 
tain  historic  craft  practices.  At  the  same  time,  it  may  be 
pointless  (and  expensive)  to  follow  historic  craft  practices 
in  any  construction  that  will  not  be  visible  on  the  finished 
product.  But  if  the  roofing  details  are  readily  visible,  their 
appearance  should  be  based  on  architectural  evidence  or 
on  historic  prototypes.  For  instance,  the  spacing  of  the 
seams  on  a  standing-seam  metal  roof  will  affect  the 
building’s  overall  scale  and  should  therefore  match  the 
original  dimensions  of  the  seams. 


Many  older  roofing  practices  are  no  longer  performed 
because  of  modern  improvements.  Research  and  review  of 
specific  detailing  in  the  roof  with  the  contractor  before  begin¬ 
ning  the  project  is  highly  recommended.  For  example,  one 
early  craft  practice  was  to  finish  the  ridge  of  a  wood  shingle 
roof  with  a  roof  “comb** — that  is,  the  top  course  of  one  slope 
of  the  roof  was  extended  uniformly  beyond  the  peak  to  shield 
the  ridge,  and  to  provide  some  weather  protection  for  the  raw 
horizontal  edges  of  the  shingles  on  the  other  slope.  If  the 
*‘comb’-  is  known  to  have  been  the  correct  detail,  it  should  be 
used.  Though  this  method  leaves  the  top  course  vulnerable  to 
the  weather,  a  disguised  strip  of  flashing  will  strengthen  this 
weak  point. 

Detail  drawings  or  a  sample  mock-up  will  help  ensure  that 
the  contractor  or  craftsman  understands  the  scope  and  special 
requirements  of  the  project.  It  should  never  be  assumed  that 
the  modern  carpenter,  slater,  sheet  metal  worker,  or  roofer 
will  know  all  the  historic  details.  Supervision  is  as  important 
as  any  other  stage  of  the  process. 


Special  problems  inherent  in  the  design  of  an  elaborate  historic  roof 
can  be  controlled  through  the  use  of  good  materials  and  regular 
maintenance.  The  shape  and  detailing  are  essential  elements  of  the 
building ’s  historic  character,  and  should  not  be  modified,  despite  the 
use  of  alternative  surf  ace  materials.  (Gam  well  House,  Bellingham, 
Washington) 

Alternative  Materials 

The  use  of  the  historic  roofing  material  on  a  structure  may  be 
restricted  by  building  codes  or  by  the  availability  of  the 
materials,  in  which  case  an  appropriate  alternative  will  have 
to  be  found. 

Some  municipal  building  codes  allow  variances  for  roofing 
materials  in  historic  districts.  In  other  instances,  individual 
variances  may  be  obtained.  Most  modern  heating  and  cooking 
is  fueled  by  gas,  electricity,  or  oil— none  of  which  emit  the  hot 
embers  that  historically  have  been  the  cause  of  roof  fires. 
Where  wood  burning  fireplaces  or  stoves  are  used,  spark  ar¬ 
restor  screens  at  the  top  of  the  chimneys  help  to  prevent  flam¬ 
ing  material  from  escaping,  thus  reducing  the  number  of  fires 
that  start  at  the  roof.  In  most  states,  insurance  rates  have  been 
equalized  to  reflect  revised  considerations  for  the  risks  in¬ 
volved  with  various  roofing  materials. 

In  a  rehabilitation  project,  there  may  be  valid  reasons  for 
replacing  the  roof  with  a  material  other  than  the  original.  The 
historic  roofing  may  no  longer  be  available,  or  the  cost  of  ob¬ 
taining  specially  fabricated  materials  may  be  prohibitive.  But 


the  decision  to  use  an  alternative  material  should  be  weighed 
carefully  against  the  primary  concern  to  keep  the  historic 
character  of  the  building.  If  the  roof  is  flat  and  is  not  visible 
from  any  elevation  of  the  building,  and  if  there  are  advan¬ 
tages  to  substituting  a  modern  built-up  composition  roof  for 
what  might  have  been  a  flat  metal  roof,  then  it  may  make  bet¬ 
ter  economic  and  construction  sense  to  use  a  modern  roofing 
method.  But  if  the  roof  is  readily  visible,  the  alternative 
material  should  match  as  closely  as  possible  the  scale,  texture, 
and  coloration  of  the  historic  roofing  material. 

Asphalt  shingles  or  ceramic  tiles  are  common  substitute  ma¬ 
terials  intended  to  duplicate  the  appearance  of  wood  shingles, 
slates,  or  tiles.  Fire-retardant,  treated  wood  shingles  are  cur- 
'  renily  available.  The  treated  wood  tends,  however,  to  be  brit¬ 
tle,  and  may  require  extra  care  (and  expense)  to  install.  In 
some  instances,>shingles  laid  with  an  interlay  of  fire-retardent 
building  paper  may  be  an  acceptable  alternative. 

Lead-coated  copper,  terne-coated  steel,  and  aluminum/ 
zinc-coated  steel  can  successfully  replace  tin,  terne  plate,  zinc, 
or  lead.  Copper-coated  steel  is  a  less  expensive  (suid  less 
durable)  substitute  for  sheet  copper. 

The  search  for  alternative  roofing  materials  is  not  new.  As 
early  as  the  18th  century,  fear  of  fire  cause  many  wood  shingle 
or  board  roofs  to  be  replaced  by  sheet  metal  or  clay  tile.  Some 
historic  roofs  were  failures  from  the  start,  based  on  over- 
ambitious  and  naive  use  of  materials  as  they  were  first  devel¬ 
oped.  Research  on  a  structure  may  reveal  that  an  inadequately 
designed  or  a  highly  combustible  roof  was  replaced  early  in  its 
history,  and  therefore  restoration  of  a  later  roof  material 
would  have  a  valid  precedent.  In  some  cities,  the  substitution 
of  sheet  metal  on  early  row  houses  occurred  as  soon  as  the 
rolled  material  became  available. 

Cost  and  ease  of  maintenance  may  dictate  the  substitution 
of  a  material  wholly  different  in  appearance  from  the 
original.  The  practical  problems  (wind,  weather,  and  roof 
pitch)  should  be  weighed  against  the  historical  consideration 
of  scale,  texture,  and  color.  Sometimes  the  effect  of  the  alter-  . 
native  material  will  be  minimal.  But  on  roofs  with  a  high 
degree  of  visibility  and  patterning  or  texture,  the  substitution 
may  seriously  alter  the  architectural  character  of  the  building. 

Temporary  Stabilization 

It  may  be  necessary  to  carry  out  an  immediate  and  temporary 
stabilization  to  prevent  further  deterioration  until  research 
can  determine  how  the  roof  should  be  restored  or  rehabili¬ 
tated,  or  until  funding  can  be  provided  to  do  a  proper  job.  A 
simple  covering  of  exterior  plywood  or  roll  roofing  might  pro¬ 
vide  adequate  protection,  but  any  temporary  covering  should 
be  applied  with  caution.  One  should  be  careful  not  to 
overload  the  roof  structure,  or  to  damage  or  destroy  historic 
evidence  or  fabric  that  might  be  incorporated  into  a  new  roof 
at  a  later  date.  In  this  sense,  repairs  with  caulking  or 
bituminous  patching  compounds  should  be  recognized  as  po¬ 
tentially  harmful,  since  they  are  difficult  to  remove,  and  at 
their  best,  are  very  temporary. 

Precautions 

The  architect  or  contractor  should  warn  the  owner  of  any 
precautions  to  be  taken  against  the  specific  hazards  in  install¬ 
ing  the  roofing  material.  Soldering  of  sheet  metals,  for  in¬ 
stance,  can  be  a  fire  hazard,  either  from  the  open  flame  or 
from  overheating  and  undected  smoldering  of  the  wooden 
substrate  materials. 

Thought  should  be  given  to  the  design  and  placement  of  any 
modern  roof  appurtenances  such  as  plumbing  stacks,  air 
vents,  or  TV  antennas.  Consideration  should  begin  with  the 
placement  of  modern  plumbing  on  the  interior  of  the  build¬ 
ing,  otherwise  a  series  of  vent  stacks  may  pierce  the  roof  mem¬ 
brane  at  V  arious  spots  creating  maintenance  problems  as  well 
as  aesthetic  ones.  Air  handling  units  placed  in  the  attic  space 
will  require  vents  which,  in  turn,  require  sensitive  design.  In¬ 
corporating  these  in  unused  chimneys  has  been  very  successful 


in  the  past* 

Whenever  gutters  and  downspouts  are  needed  that  were  not 
on  the  building  historically,  the  additions  should  be  made  as 
unobtrusively  as  possible,  perhaps  by  painting  them  out  with 
a  color  compatible  with  the  nearby  wall  or  trim. 

Maintenance 

Although  a  new  roof  can  be  an  object  of  beauty,  it  will  not  be 
protective  for  long  without  proper  maintenance.  At  least 
twice  a  year,  the  roof  should  be  inspected  against  a  checklist. 
All  changes  should  be  recorded  and  reported.  Guidelines 
should  be  established  for  any  foot  traffic  that  may  be  required 
for  the  maintenance  of  the  roof.  Many  rooHng  materials 
should  not  be  walked  on  at  all.  For  some— slate,  asbestos,  and 
clay  tile— a  self-supporting  ladder  might  be  hung  over  the 
ridge  of  the  roof,  or  planks  might  be  spanned  across  the  rck>f 
surface.  Such  items  should  be  specificdly  designed  and  kept 
in  a  storage  space  accessible  to  the  roof.  If  exterior  work  ever 
requires  hanging  scaffolding,  use  caution  to  insure  that  the 
anchors  do  not  penetrate,  break,  or  wear  the  roofing  surface, 
gutters,  or  flashing. 

Any  roofing  system  should  be  recognized  as  a  membrane 
that  is  designed  to  be  self-sustaining,  but  that  can  be  easily 
damaged  by  intrusions  such  as  pedestrian  traffic  of  fallen  tree 
branches.  Certain  items  should  be  checked  at  specific  times. 
For  example,  gutters  tend  to  accumulate  leaves  and  debris 
during  the  spring  and  fall  and  after  heavy  rain.  Hidden  gutter 
screening  both  at  downspouts  and  over  the  full  length  of  the 
gutter  could  help  keep  them  clean.  The  surface  material  would 
require  checking  ^fter  a  storm  as  well.  Periodic  checking  of 
the  underside  of  the  roof  from  the  attic  after  a  storm  or  winter 
freezing  may  give  early  warning  of  any  leaks.  Generally, 
damage  from  water  or  ice  is  less  likely  on  a  roof  that  has  good 
flashing  on  the  outside  and  is  well  ventilated  and  insulated  on 
the  inside.  Specific  instructions  for  the  maintenance  of  the 
different  roof  materials  should  be  available  from  the  architect 
or  contractor. 

Summary 

The  essential  ingredients  for  replacing  and  maintaining  a 
historic  roof  are: 

•  Understanding  the  historic  character  of  the  building  and 
being  sympathetic  to  it. 

•  Careful  examination  and  recording  of  the  existing  roof 
and  any  evidence  of  earlier  roofs. 

•  Consideration  of  the  historic  craftsmanship  and  detail¬ 
ing  and  implementing  them  in  the  renewal  wherever 
visible. 

•  Supervision  of  the  roofers  or  maintenance  personnel  to 
assure  preservation  of  historic  fabric  and  proper  under¬ 
standing  of  the  scope  and  detailing  of  the  project. 

•  Consideration  of  alternative  materials  where  the  origi¬ 
nal  cannot  be  used. 

•  Cyclical  maintenance  program  to  assure  that  the  staff 
understands  how  to  take  care  of  the  roof  and  of  the  par¬ 
ticular  trouble  spots  to  safeguard. 

With  these  points  in  mind,  it  will  be  possible  to  preserve  the 
architectural  character  and  maintain  the  physical  integrity  of 
the  roofing  on  a  historic  building. 

This  Preservation  Brief  was  written  by  Sarah  M.  Sweetser,  Architec¬ 
tural  Historian,  Technical  Preservation  Services  Division.  Much  of 
the  technical  information  was  based  upon  an  unpublished  report  pre¬ 
pared  under  contract  for  this  office  by  John  G.  and  Diana  S.  Waite. 
Some  of  the  historical  information  was  from  Charles  E.  Peterson, 
FAIA.  “American  Notes,”  Journal  of  the  Society  of  Architectural 
Historians. 

The  illustrations  for  this  brief  not  specifically  credited  are  from  the 
flies  of  the  Technical  Preservation  Services  Division. 

This  publication  was  prepared  pursuant  to  Executive  Order  11593.  "Protection 
and  Enhancement  of  the  Cultural  Environment,"  which  directs  the  Secretary 
of  the  Interior  to  "develop  and  make  available  to  Federal  agencies  and  State 
and  local  governments  information  concerning  professional  methods  and  tech- 
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Decorative  features  such  as  cupolas  require  extra  maintenance.  The 
flashing  is  carefully  detailed  to  promote  run-off  and  the  wooden  ribb¬ 
ing  must  be  kept  well-painted.  This  roof  surface,  which  was  originally 
tin  plate,  has  been  replaced  with  lead-coated  copper  for  maintenance 
purposes.  (Lyndhurst,  Tarrytown,  New  York,  photo  courtesy  of  the 
National  Trust  for  Historic  Preservation) 


niques  for  preserving,  improving,  restoring  and  maintaining  historic  proper¬ 
ties."  The  Brief  has  been  developed  under  the  technical  editorship  of  Lee  H. 
Nelson,  AIA,  Chief,  Preservation  Assistance  Division,  National  Park  Service. 
U.S.  Department  of  the  Interior,  Washington.  D.C,  20240.  Comments  on  the 
usefulness  of  this  information  are  welcome  and  can  be  sent  to  Mr.  Nelson  at 
the  above  address.  This  publication  is  not  copyrighted  and  can  be  reproduced 
without  penalty.  Normal  procedures  for  credit  to  the  author  and  the  National 
Park  Service  are  appreciated.  February  1978. 

Additional  readings  on  the  subject  of  roofing  are  listed  below, 

Boaz,  Joseph  N.,  ed.  Architectural  Graphic  Standards.  New  York: 
John  Wiley  and  Sons,  Inc.,  1970,  (Modern  roofing  types  and  detail¬ 
ing) 

Briggs,  Martin  S,  A  Short  History  of  the  Building  Crafts.  London: 
Oxford  University  Press,  1925.  (Descriptions  of  historic  roofing 
materials) 

Bulletin  of  the  Association  for  Preservation  Technology.  Vol.  2  (nos. 
1~2)  1970.  (Entirely  on  roofing) 

Holstrom,  Ingmar;  and  Sandstrom,  Christina.  Maintenance  of  Old 
Buildings:  Preservation  from  the  Technical  and  Antiquarian  Stand¬ 
point.  Stockholm:  National  Swedish  Building  Research,  1972. 
(Contains  a  section  on  roof  maintenance  problems) 

Insall,  Donald.  The  Care  of  Old  Buildings  Today.  London:  The 
Architectural  Press,  1972.  (Excellent  guide  to  some  problems  and 
solutions  for  historic  roofs) 

Labine,  R.A.  Clem.  “Repairing  Slate  Roofs.”  The  Old  House  Jour- 
nalS  (no.  12,  Dec.  1975):  6-7. 

Lefer,  Henry.  “A  Birds-eye  View.”  Progressive  Architecture.  (Mar. 

1977),  pp.  88-92.  (Article  on  contemporary  sheet  metal) 

National  Slate  Association.  Slate  Roofs.  Reprint  of  1926  edition,  now 
available  from  the  Vermont  Structural  Slate  Co.,  Inc.,  Fairhaven, 
VT 05743.  (An  excellent  reference  for  the  many  designs  and  details 
of  slate  roofs) 

Peterson,  Charles  E.  “Iron  in  Early  American  Roofs.”  The  Smith¬ 
sonian  Journal  of  History  3  ( no.  3) .  Edited  by  Peter  C.  W elsh.  , 

Washington,  D.C.:  Smithsonian  Institution,  1968,  pp.  41-76.  I 

Waite,  Diana  S,  Nineteenth  Century  Tin  Roofing  and  its  Use  at  H y 
Hall.  Albany:  New  York  State  Historic  Trust,  1971. 

- .  “Roofing  for  Early  America.”  Building  Early  America.  Editea 

by  Charles  E-  Peterson,  Radnor,  Penn.:  Chilton  Book  Co.,  1976. 
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“The  surface  cleaning  of  structures  shall  be  undertaken  with  the  gentlest  means  possible.  Sandblasting  and  other 
cleaning  methods  that  will  damage  the  historic  building  materials  shall  not  be  undertaken." — The  Secretary  of  the 
Interior's  “Standards  for  Historic  Preservation  Projects." 


Abrasive  cleaning  methods  are  responsible  for  causing  a  great 
deal  of  damage  to  historic  building  materials.  To  prevent 
indiscriminate  use  of  these  potentially  harmful  techniques, 
this  brief  has  been  prepared  to  explain  abrasive  cleaning 
methods,  how  they  can  be  physically  and  aesthetically  de¬ 
structive  to  historic  building  materials,  and  why  they  generally 
are  not  acceptable  preservation  treatments  for  historic  struc¬ 
tures.  There  are  alternative,  less  harsh  means  of  cleaning  and 
removing  paint  and  stains  from  historic  buildings.  However, 
careful  testing  should  preceed  general  cleaning  to  assure  that 
the  method  selected  w'ill  not  have  an  adverse  effect  on  the 
building  materials,  A  historic  building  is  irreplaceable,  and 
should  be  cleaned  using  only  the  “gentlest  means  possible" 
to  best  preserve  it. 

What  is  Abrasive  Cleaning? 

Abrasive  cleaning  methods  include  all  techniques  that  phys¬ 
ically  abrade  the  building  surface  to  remove  soils,  discolor¬ 
ations  or  coatings.  Such  techniques  involve  the  use  of  certain 
materials  which  impact  or  abrade  the  surface  under  pressure, 
or  abrasive  tools  and  equipment.  Sand,  because  it  is  readily 
available,  is  probably  the  most  commonly  used  type  of  grit 
material.  However,  any  of  the  following  materials  may  be 
substituted  for  sand,  and  all  can  be  classified  as  abrasive 
substances:  ground  slag  or  volcanic  ash,  crushed  (pulverized) 
walnut  or  almond  shells,  rice  husks,  ground  corncobs,  ground 
coconut  shells,  crushed  eggshells,  silica  flour,  synthetic  par¬ 
ticles,  glass  beads  and  micro-balloons.  Even  water  under  pres¬ 
sure  can  be  an  abrasive  substance.  Tools  and  equipment  that 
are  abrasive  to  historic  building  materials  include  wire 


brushes,  rotary  wheels,  power  sanding  disks  and  belt  sunders. 

The  use  of  water  in  combination  with  grit  may  also  be 
classified  as  an  abrasive  cleaning  method.  Depending  on  the 
manner  in  which  it  is  applied,  water  may  soften  the  impact 
of  the  grit,  but  water  that  is  too  highly  pressurized  can  be 
very  abrasive.  There  are  basically  two  different  methods 
which  can  be  referred  to  as  “wet  grit."  and  it  is  important  to 
differentiate  between  the  two.  One  technique  involves  the 
addition  of  a  stream  of  water  to  a  regular  sandblasting  nozzle. 
This  is  done  primarily  to  cut  down  dust,  and  has  very  little, 
if  any,  effect  on  reducing  the  aggressiveness,  or  cutting  action 
of  the  grit  particles.  With  the  second  technique,  a  very  small 
amount  of  grit  is  added  to  a  pressurized  water  stream.  This 
method  may  be  controlled  by  regulating  the  amount  of  grit 
fed  into  the  water  stream,  as  well  as  the  pressure  of  the  w'aier. 

Why  Are  Abrasive  Cleaning  Methods  Used? 

Usually,  an  abrasive  cleaning  method  is  selected  as  an  ex¬ 
peditious  means  of  quickly  removing  years  of  dirt  accumu¬ 
lation,  unsightly  stains,  or  deteriorating  building  fabric  or 
finishes,  such  as  stucco  or  paint.  The  fact  that  sandblasting 
is  one  of  the  best  known  and  most  readily  available  building 
cleaning  treatments  is  probably  the  major  reason  for  its  fre¬ 
quent  use. 

Many  mid-19th  century  brick  buildings  were  painted  im¬ 
mediately  or  soon  after  completion  to  protect  poor  quality 
brick  or  to  imitate  another  material,  such  as  stone.  Sometimes 
brick  buildings  were  painted  in  an  effort  to  produce  what  was 
considered  a  more  harmonious  relationship  between  a  build¬ 
ing  and  its  natural  surroundings.  By  the  I87()s,  brick  buildings 
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Abrasively  Cleaned  vs.  Untouched  Brick.  Two  brick  cowhouses  with 
a  common  facade  provide  an  excellent  point  of  comparison  when  only 
one  of  the  houses  has  been  sandblasted.  It  is  clear  that  abrasive  blasting, 
by  removing  the  outer  surface,  has  left  the  brickwork  on  the  left  rough 
and  pitted,  while  that  on  the  right  still  exhibits  an  undamaged  and 
relatively  smooth  surface.  Note  that  the  abrasive  cleaning  has  also 
removed  a  considerable  portion  of  the  mortar  from  the  joints  of  the 
brick  on  the  left  side,  which  will  require  repointing. 


Abrading  the  Surface  without  Removing  the  Paint.  Even  though  the 
entire  outer  surface  layer  of  the  brick  has  been  sandblasted  off,  spots 
of  paint  still  cling  to  the  masonry.  Sandblasting  or  other  similarly 
abrasive  methods  are  not  always  a  successful  means  of  removing  paint. 


architectural  and/or  historic  character.  Too  thorough  cleaning 
of  a  historic  building  may  not  only  sacrifice  some  of  the  build¬ 
ing’s  character,  but  also,  misguided  cleaning  efforts  can  cause 
a  great  deal  of  damage  to  historic  building  fabric.  Unless 
there  are  stains,  graffiti  or  dirt  and  pollution  deposits  which 
are  destroying  the  building  fabric,  it  is  generally  preferable 
to  do  as  little  cleaning  as  possible,  or  to  repaint  where  nec¬ 
essary.  It  is  important  to  remember  that  a  historic  building 
does  not  have  to  look  as  if  it  were  newly  constructed  to  be 
an  attractive  or  successful  restoration  or  rehabilitation  proj¬ 
ect.  For  a  more  thorough  explanation  of  the  philosophy  o^' 
cleaning  historic  buildings  see  Preservation  Briefs:  No. 
“The  Cleaning  and  Waterproof  C\)ating  of  Masimry  Build¬ 
ings,"  by  Robert  C.  Mack.  AIA. 


Problems  of  Abrasive  Cleaning 


were  often  left  unpainted  as  mechanization  in  the  brick  in¬ 
dustry  brought  a  cheaper  pressed  brick  and  fashion  decreed 
a  sudden  preference  for  dark  colors.  However,  it  was  still 
customary  to  paint  brick  of  poorer  quality  for  the  additional 
protection  the  paint  afforded. 

It  is  a  common  2()th-century  misconception  that  all  historic 
masonry  buildings  were  initially  unpainted.  If  the  intent  of 
a  modern  restoration  is  to  return  a  building  to  its  original 
appearance,  removal  of  the  paint  not  only  may  be  historically 
inaccurate,  but  also  harmful.  Many  older  buildings  were 
painted  or  stuccoed  at  some  point  to  correct  recurring  main¬ 
tenance  problems  caused  by  faulty  construction  techniques, 
to  hide  alterations,  or  in  an  attempt  to  solve  moisture  prob¬ 
lems.  If  this  is  the  case,  removal  of  paint  or  stucco  may  cause 
these  problems  to  reoccur. 

Another  reason  for  paint  removal,  particularly  in  rehabil¬ 
itation  projects,  is  to  give  the  building  a  “new  image"  in 
response  to  contemporary  design  trends  and  to  attract  inves¬ 
tors  or  tenants.  Thus,  it  is  necessary  to  consider  the  purpose 
of  the  intended  cleaning.  While  it  is  clearly  important  to 
remove  unsightly  stains,  heavy  encrustations  of  din.  peeling 
paint  or  other  surface  coatings,  it  may  not  be  equally  desirable 
to  remove  paint  from  a  building  w'hich  originally  was  painted. 
Many  historic  buildings  which  show  only  a  slight  amount  of 
soil  or  discoloration  are  much  better  left  as  they  are.  A  thin 
layer  of  soil  is  more  often  protective  of  the  building  fabric 
than  it  is  harmful,  and  seldom  detracts  from  the  building's 


The  crux  of  the  problem  is  that  abrasive  cleaning  is  just  that — 
abrasive.  An  abrasively  cleaned  historic  structure  may  be 
physically  as  well  as  aesthetically  damaged.  Abrasive  methods 
“clean"  by  eroding  dirt  or  paint,  but  at  the  same  time  they 
also  tend  to  erode  the  surface  of  the  building  material.  In  this 
way.  abrasive  cleaning  is  destructive  and  causes  irreversible 
harm  to  the  historic  building  fabric.  If  the  fabric  is  brick, 
abrasive  methods  remove  the  hard,  outer  protective  surface, 
and  therefore  make  the  brick  more  susceptible  to  rapid  weath¬ 
ering  and  deterioration.  Grit  bla.sting  may  also  increase  the 
water  permeability  of  a  brick  wall.  The  impact  of  the  grit 
particles  tends  to  erode  the  bond  between  the  mortar  and  the 
brick,  leaving  cracks  or  enlarging  existing  cracks  where  water 
can  enter.  Some  types  of  stone  develop  a  protective  patina 
or  “quarry  crust"  parallel  to  the  w’orked  surface  (created  by 
the  movement  of  moisture  towards  the  outer  edge),  w'hich 
also  may  be  damaged  by  abrasive  cleaning.  The  rate  at  which 
the  material  subsequently  weathers  depends  on  the  quality 
of  the  inner  surface  that  is  exposed. 

Abrasive  cleaning  can  destroy,  or  substantially  diminish, 
decorative  detailing  on  buildings  such  as  a  molded  brickwork 
or  architectural  terra-cotta,  ornamental  carving  on  wood  or 
stone,  and  evidence  of  historic  craft  techniques,  such  as  tool 
marks  and  other  surface  textures.  In  addition,  perfectly  sound 
and/or  “tooled"  mortar  joints  can  be  worn  away  by  abrasiv 
techniques.  This  not  only  re.sults  in  the  loss  of  historic  ct\ 
detailing  but  also  requires  repointing,  a  step  involving  coi. 


siderable  time,  skill  and  expense,  and  which  might  not  have 
been  necessary  had  a  gentler  method  been  chosen.  Erosion 
and  pitting  of  the  building  material  by  abrasive  cleaning  cre¬ 
ates  a  greater  surface  area  on  which  dirt  and  pollutants  col¬ 
lect.  In  this  sense,  the  building  fabric  “attracts**  more  dirt, 
and  will  require  more  frequent  cleaning  in  the  future. 

In  addition  to  causing  physical  and  aesthetic  harm  to  the 
historic  fabric,  there  are  several  adverse  environmental  ef¬ 
fects  of  dry  abrasive  cleaning  methods.  Because  of  the  friction 
caused  by  the  abrasive  medium  hitting  the  building  fabric, 
these  techniques  usually  create  a  considerable  amount  of 
dust,  which  is  unhealthy,  particularly  to  the  operators  of  the 
abrasive  equipment.  It  further  pollutes  the  environment 
around  the  job  site,  and  deposits  dust  on  neighboring  build¬ 
ings.  parked  vehicles  and  nearby  trees  and  shrubbery.  Some 
adjacent  materials  not  intended  for  abrasive  treatment  such 
as  wood  or  glass,  may  also  be  damaged  becau,se  the  equipment 
may  be  difficult  to  regulate. 

Wet  grit  methods,  while  eliminating  dust,  deposit  a  messy 
slurry  on  the  ground  or  other  objects  surrounding  the  base 
of  the  building.  In  colder  climates  where  there  is  the  threat 
of  fro.st,  any  wet  cleaning  process  applied  to  historic  masonry 
structures  must  be  done  in  warm  weather,  allowing  ample 
time  for  the  wall  to  dry  out  thoroughly  before  cold  weather 
sets  in.  Water  which  remains  and  freezes  in  cracks  and  open¬ 
ings  of  the  masonry  surface  eventually  may  lead  to  spalling. 
High-pressure  wet  cleaning  may  force  an  inordinate  amount 
of  water  into  the  walls,  affecting  interior  materials  such  as 
plaster  or  joist  ends,  as  well  as  metal  building  components 
within  the  walls. 

V'ariable  Factors 

The  greatest  problem  in  developing  practical  guidelines  for 
cleaning  any  historic  building  is  the  large  number  of  variable 
and  unpredictable  factors  involved.  Because  these  variables 
make  each  cleaning  project  unique,  it  is  difficult  to  establish 
.specific  standards  at  this  time.  This  is  particularly  true  of 
abrasive  cleaning  methods  because  their  inherent  potential 
for  causing  damage  is  multiplied  by  the  following  factors: 

—  the  type  and  condition  of  the  material  being  cleaned: 

—  the  size  and  sharpness  of  the  grit  particles  or  the  mechan¬ 
ical  equipment: 

—  the  pressure  with  which  the  abrasive  grit  or  equipment  is 
applied  to  the  building  surface: 

—  the  skill  and  care  of  the  operator:  and 

—  the  constancy  of  the  pressure  on  all  surfaces  during  the 
cleaning  process. 


Micro-Abrasive  Cleaning.  This  small.  pencU^sized  micro-abrasive  unit 
is  used  by  some  museum  conservators  to  clean  small  objects.  This 
particular  micro-abrasive  unit  is  operated  within  the  confines  of  a  box 
(approximately  2  cubic  feet  of  space),  but  a  similar  and  slightly  larger 
unit  may  be  used  for  cleaning  larger  pieces  of  sculpture,  or  areas  of 
architectural  detailing  on  a  building.  Even  a  pressure  cleaning  unit  this 
small  is  capable  of  eroding  a  surface,  and  must  be  carefully  controlled. 


“Line  Drop.“  Even  though  the  operator  of  the  sandblasting  equipment 
is  standing  on  a  ladder  to  reach  the  higher  sections  of  the  wall,  it  is  still 
almost  impossible  to  have  total  control  over  the  pressure.  The  pressure 
of  the  sand  hitting  the  lower  portion  of  the  wall  will  .still  be  greater 
than  that  above,  because  of  the  "line  drop"  in  the  distance  from  the 
pressure  source  to  the  nozzle.  (Hugh  Miller) 

Pressure:  The  damaging  effects  of  most  of  the  variable  factors 
involved  in  abrasive  cleaning  are  self  evident.  However,  the 
matter  of  pressure  requires  further  explanation.  In  cleaning 
specifications,  pressure  is  generally  abbreviated  as  “psi** 
(pounds  per  square  inch),  which  technically  refers  to  the  “tip” 
pressure,  or  the  amount  of  pressure  at  the  nozzle  of  the  blast¬ 
ing  apparatus.  Sometimes  “psig,**  or  pressure  at  the  gauge 
(which  may  be  many  feet  away,  at  the  other  end  of  the  hose), 
is  used  in  place  of  “psi.**  These  terms  are  often  incorrectly 
used  interchangeably. 

Despite  the  apparent  care  taken  by  most  architects  and 
building  cleaning  contractors  to  prepare  specifications  for 
pressure  cleaning  which  will  not  cause  harm  to  the  delicate 
fabric  of  a  historic  building,  it  is  very  difficult  to  ensure  that 
the  same  amount  of  pressure  is  applied  to  all  parts  of  the 
building.  For  example,  if  the  operator  of  the  pressure  equip¬ 
ment  stands  on  the  ground  while  cleaning  a  two-story  struc¬ 
ture,  the  amount  of  force  reaching  the  first  story  will  be 
greater  than  that  hitting  the  second  story,  even  if  the  operator 
stands  on  scaffolding  or  in  a  cherry  picker,  because  of  the 
“line  drop"  in  the  distance  from  the  pressure  source  to  the 
nozzle.  Although  technically  it  may  be  possible  to  prepare 
cleaning  specifications  with  tight  controls  that  would  elimi¬ 
nate  all  but  a  small  margin  of  error,  it  may  not  be  easy  to 
find  professional  cleaning  firms  willing  to  work  under  such 
restrictive  conditions.  The  fact  is  that  many  professional 
building  cleaning  firms  do  not  really  understand  the  extreme 
delicacy  of  historic  building  fabric,  and  how'  it  differs  from 
modern  construction  materials.  Consequently,  they  may  ac- 
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cept  building  cleaning  projects  for  which  they  have  no  ex¬ 
perience. 

The  amount  of  pressure  used  in  any  kind  of  cleaning  treat¬ 
ment  which  involves  pressure,  whether  it  is  dry  or  wet  grit, 
chemicals  or  just  plain  water,  is  crucial  to  the  outcome  of  the 
cleaning  project.  Unfortunately,  no  standards  have  been  es¬ 
tablished  for  determining  the  correct  pressure  for  cleaning 
each  of  the  many  historic  building  materials  which  would  not 
cause  harm.  The  considerable  disci epancy  between  the  way 
the  building  cleaning  industry  and  architectural  conservators 
define  "high”  and  “low”  pressure  cleaning  plays  a  significant 
role  in  the  difficulty  of  creating  standards. 

Nonhistorid Industrial:  A  representative  of  the  building  clean¬ 
ing  industry  might  consider  “high”  pressure  water  cleaning 
to  be  anything  over  5,000  psi,  or  even  as  high  as  10,000  to 
15,(XK)  psi!  Water  under  this  much  pressure  may  be  necessary 
to  clean  industrial  structures  or  machinery,  but  would  destroy 
most  historic  building  materials.  Industrial  chemical  cleaning 
commonly  utilizes  pressures  between  1,000  and  2,500  psi. 


Spalling  Brick.  This  soft,  early  l^th-century  brick  was  sandblasted  in 
the  1960s:  consequently,  severe  spalling  has  resulted.  Some  bricks  have 
almost  totally  disintegrated,  and  will  eventually  have  to  be  replaced. 
(Robert  S.  Gamble) 


Historic:  By  contrast,  conscientious  dry  or  wet  abrasive  clean¬ 
ing  of  a  historic  structure  would  be  conducted  within  the 
range  of  20  to  100  psi  at  a  range  of  3  to  12  inches.  Cleaning 
at  this  low  pressure  requires  the  use  of  a  very  fine  00  or  0 
mesh  grit  forced  through  a  nozzle  with  a  'A  inch  opening.  A 
similar,  even  more  delicate  method  being  adopted  by  archi¬ 
tectural  conservators  uses  a  micro-abrasive  grit  on  small, 
hard-to-clean  areas  of  carved,  cut  or  molded  ornament  on  a 
building  f -.^ade.  Originally  developed  by  museum  conserva¬ 
tors  for  cleaning  sculpture,  this  technique  may  employ  glass 
beads,  micro-balloons,  or  another  type  of  micro-abrasive 
gently  powered  at  approximately  40  psi  by  a  very  small,  al¬ 
most  pencil-like  pressure  instrument.  Although  a  slightly 
larger  pressure  instrument  may  be  used  on  historic  buildings, 
this  technique  still  has  limited  practical  applicability  on  a  l^rge 
scale  building  cleaning  project  because  of  the  cost  and  the 
relatively  few  technicians  competent  to  handle  the  task.  In 
general,  architectural  conservators  have  determined  that  only 
through  very  comrolled  conditions  can  most  historic  building 
material  be  abrasiv.iy  cleaned  of  soil  or  paint  without  meas¬ 
urable  damage  to  the  surface  or  profile  of  the  substrate. 

Yet  some  professional  cleaning  companies  which  sepcialize 
in  cleaning  historic  masonry  buildings  use  chemicals  and  water 
at  a  pressure  of  approximately  1,500  psi,  while  other  cleaning 
firms  recommend  lower  pressures  ranging  from  2(K1  to  800  psi 
for  a  similar  project.  An  architectural  conservator  might  de¬ 
cide,  after  lesiing,  that  some  historic  structures  could  be 
cleaned  properly  using  a  moderate  pressure  (200-600  psi),  or 
even  a  high  pressure  (600-1800  psi)  water  rinse.  However, 


cleaning  historic  buildings  under  such  high  pressure  should 
be  considered  an  exception  rather  than  the  rule,  and  would 
require  very  careful  testing  and  supervision  to  assure  that  the 
historic  surface  materials  could  withstand  the  pressure  with 
out  gouging,  pitting  or  loosening. 

These  differences  in  the  amount  of  pressure  used  by  com¬ 
mercial  or  industrial  building  cleaners  and  architectural  con¬ 
servators  point  to  one  of  the  main  problems  in  using  abrasive 
means  to  clean  historic  buildings:  misunderstanding  of  the 
potentially  fragile  nature  of  historic  building  materials.  There 
is  no  one  cleaning  formula  or  pressure  suitable  for  all  situa¬ 
tions.  Decisions  regarding  the  proper  cleaning  process  for 
historic  structures  can  be  made  only  after  careful  analysis  of 
the  building  fabric,  and  testing. 

How  Building  Materials  React  to  Abrasive  Cleaning 
Methods 

Brick  and  Architectural  Terra-Cotta:  Abrasive  blasting  does 
not  affect  all  building  materials  to  the  same  degree.  Such 
techniques  quite  logically  cause  greater  damage  to  softer  and 
more  porous  materials,  such  as  brick  or  architectural  terra¬ 
cotta.  When  these  materials  are  cleaned  abrasively,  the  hard, 
outer  layer  (closest  to  the  heat  of  the  kiln)  is  eroded,  leaving 
the  soft,  inner  core  exposed  and  susceptible  to  accelerated 
weathering.  Glazed  architectural  terra-cotta  and  ceramic  ve¬ 
neer  have  a  baked-on  glaze  which  is  also  easily  damaged  by 
abrasive  cleaning.  Glazed  architectual  terra-cotta  w'as  de¬ 
signed  for  easy  maintenance,  and  generally  can  be  cleaned 
using  detergent  and  water:  but  chemicals  or  steam  may  be 
needed  to  remove  more  persistent  stains.  Large  areas  of  brick 
or  architectural  terra-cotta  which  have  been  painted  are  best 
left  painted,  or  repainted  if  necessary. 

Plaster  and  Stucco:  Piaster  and  stucco  are  types  of  masonry 
finish  materials  that  are  softer  than  brick  or  terra-cotta:  ‘ 
treated  abrasively  these  materials  will  simply  disintegrate. 
Indeed,  when  plaster  or  stucco  is  treated  abrasively  it  is  usu¬ 
ally  with  the  intention  of  removing  the  plaster  or  stucco  from 
whatever  base  material  or  substrate  it  is  covering.  Obviously, 
such  abrasive  techniques  should  not  be  applied  to  clean  sound 
plaster  or  stuccoed  walls,  or  decorative  piaster  wall  surfaces. 

Building  Stones:  Building  stones  are  cut  from  the  three  main 
categories  of  natural  rock:  dense,  igneous  rock  such  as  gran¬ 
ite:  sandy,  sedimentary  rock  such  as  limestone  or  sandstone: 
and  crystalline,  metamorphic  rock  such  as  marble.  As  op- 


Abrasive  Cleaning  of  Tooled  Granite.  Even  this  carefully  controlled, 
"wet  grit"  blasting  has  erased  vertical  tooling  marks  in  the  cut  grani\ 
blocks  on  the  left.  Not  only  has  the  tooling  been  destroyed,  but 
damaged  stone  surface  is  now  more  susceptible  to  accelerated  weu 
ering. 
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posed  to  kiln-dried  masonry  materials  such  as  brick  and  ar¬ 
chitectural  terra-cotta,  building  stones  are  generally 
homogeneous  in  character  at  the  lime  of  a  building’s  con¬ 
struction.  However,  as  the  stone  is  exposed  to  weathering 
and  environmental  pollutants,  the  surface  may  become  fria¬ 
ble,  or  may  develop  a  protective  skin  or  patina.  These  outer 
surfaces  are  very  susceptible  to  damage  by  abrasive  or  im¬ 
proper  chemical  cleaning. 

Building  stones  are  frequently  cut  into  ashlar  blocks  or 
“dressed”  with  tool  marks  that  give  the  building  surface  a 
specific  texture  and  contribute  to  its  historic  character  as 
much  as  ornately  carved  decorative  stonework.  Such  detailing 
is  easily  damaged  by  abrasive  cleaning  techniques:  the  pattern 
of  tooling  or  cutting  is  erased,  and  the  crisp  lines  of  moldings 
or  carving  are  worn  or  pitted. 

Occasionally,  it  may  be  possible  to  clean  small  areas  of 
rough-cut  granite,  limestone  or  sandstone  having  a  heavy  dirt 
encrustation  by  using  the  “wet  grit”  method,  whereby  a  small 
amount  of  abrasive  material  is  injected  into  a  controlled, 
pressurized  water  stream.  However,  this  technique  requires 
very  careful  supervision  in  order  to  prevent  damage  to  the 
stone.  Polished  or  honed  marble  or  granite  should  never  be 
treated  abrasively,  as  the  abrasion  would  remove  the  finish 
in  much  the  way  glass  would  be  etched  or  “frosted”  by  such 
a  process.  It  is  generally  preferable  to  underclean,  as  too 
strong  a  cleaning  procedure  will  erode  the  stone,  exposing 
a  new  and  increased  surface  area  to  collect  atmospheric  mois¬ 
ture  and  dirt.  Removing  paint,  stains  or  graffiti  from  most 
types  of  stone  may  be  accomplished  by  a  chemical  treatment 
carefully  selected  to  best  handle  the  removal  of  the  particular 
type  of  paint  or  stain  without  damaging  the  stone.  (See  section 
on  the  “Gentlest  Means  Possible") 


Abrasive  Cleaning  of  Wood.  This  wooden  windowsill,  molding  and 
paneling  have  been  sandblasted  to  remove  layers  of  paint  in  the  re¬ 
habilitation  of  this  commercial  building.  Not  only  is  some  paint  still 
embedded  in  cracks  and  crevices  of  the  woodwork,  hut  more  impor¬ 
tantly.  grit  blasting  has  actually  eroded  the  summer  wood,  in  effect 
raising  the  grain,  and  resulting  in  a  rough  surface. 


Wood:  Most  types  of  wood  used  for  buildings  are  soft,  fibrous 
and  porous,  and  are  particularly  susceptible  to  damage  by 
abrasive  cleaning.  Because  the  summer  wood  between  the 
lines  of  the  grain  is  softer  than  the  grain  itself.  It  will  be  worn 
away  by  abrasive  blasting  or  power  tools,  leaving  an  uneven 
surface  with  the  grain  raised  and  often  frayed  or  “fuzzy." 
Once  this  has  occurred,  it  is  almost  impossible  to  achieve  a 
smooth  surface  again  except  by  extensive  hand  sanding,  which 
is  expensive  and  will  quickly  negate  any  costs  saved  earlier 
by  sandblasting.  Such  harsh  cleaning  treatment  also  obliter¬ 
ates  historic  tool  marks,  fine  carving  and  detailing,  which 
precludes  its  use  on  any  interior  or  exterior  woodwork  which 
has  been  hand  planed,  milled  or  carved. 

Metals:  Like  stone,  metals  are  another  group  of  building 
materials  which  vary  considerably  in  hardness  and  durability. 
Softer  metals  which  are  used  architecturally,  such  as  tin.  zinc, 
lead,  copper  or  aluminum,  generally  should  not  be  cleaned 
abrasively  as  the  process  deforms  and  destroys  the  original 
surface  texture  and  appearance,  as  well  as  the  acquired  pa¬ 
tina.  Much  applied  architectural  metal  work  used  on  historic 
buildings — tin,  zinc,  lead  and  copper — is  often  quite  thin  and 
soft,  and  therefore  susceptible  to  denting  and  pitting.  Gal¬ 
vanized  sheet  metal  is  especially  vulnerable,  as  abrasiv^e  treat¬ 
ment  would  wear  away  the  protective  galvanized  layer. 

-  In  the  late  19th  and  early  20th  centuries,  these  metals  were 
often  cut,  pressed  or  otherwise  shaped  from  sheets  of  metal 
into  a  wide  variety  of  practical  uses  such  as  roofs,  gutters  and 
flashing,  and  fagade  ornamentation  such  as  cornices,  friezes, 
dormers,  panels,  cupolas,  oriel  windows,  etc.  The  architec¬ 
ture  of  the  1920s  and  1930s  made  use  of  metals  such  as 
chrome,  nickel  alloys,  aluminum  and  stainless  steel 'in  dec¬ 
orative  exterior  panels,  window  frames,  and  doorways.  Harsh 
abrasive  blasting  would  destroy  the  original  surface  finish  of 
most  of  these  metals,  and  would  increase  the  possiblity  of 
corrosion. 

However,  conservation  specialists  are  now  employing  a 
sensitive  technique  of  glass  bead  peening  to  clean  some  of 
the  harder  metals,  in  particular  large  bronze  outdoor  sculp¬ 
ture.  Very  fine  (75-125  micron)  glass  beads  are  used  at  a  low 
pressure  of  60  to  80  psi.  Because  these  glass  beads  are  com¬ 
pletely  spherical,  ther  are  no  sharp  edges  to  cut  the  surface 
of  the  metal.  After  cleaning,  these  statues  undergo  a  lengthy 
process  of  polishing.  Coatings  are  applied  which  protect  the 
surface  from  corrosion,  but  they  must  be  renew'ed  every  3  to 
5  years.  A  similarly  delicate  cleaning  technique  employing 
glass  beads  has  been  used  in  Europe  to  clean  historic  masoniy- 
structures  without  causing  damage.  But  at  this  time  the  proc¬ 
ess  has  not  been  tested  sufficiently  in  the  United  States  to 
recommend  it  as  a  building  conservation  measure. 

Sometimes  a  very  fine  smooth  sand  is  used  at  a  low  pressure 
to  clean  or  remove  paint  and  corrosion  from  copper  flashing 
and  other  metal  building  components.  Restoration  architects 
recently  found  that  a  mixture  of  crushed  walnut  shells  and 
copper  slag  at  a  pressure  of  approximately  2(M)  psi  was  the 
only  way  to  remove  corrosion  successfully  from  a  mid-lVih 
century  terne-coated  iron  roof.  Metal  cleaned  in  this  manner 
must  be  painted  immediately  to  prevent  rapid  recurrence  of 
corrosion.  It  is  thought  that  these  methods  “work  harden” 
the  surface  by  compressing  the  outer  layer,  and  actually  may 
be  good  for  the  surface  of  the  metal.  But  the  extremely  com¬ 
plex  nature  and  the  time  required  by  such  processes  make  it 
very  expensive  and  impractical  for  large-scale  use  at  this  lime. 

Cast  and  wrought  iron  architectural  elements  may  be  gently 
sandblasted  or  abrasively  cleaned  using  a  wire  brush  to  re¬ 
move  layers  of  paint,  rust  and  corrosion.  Sandblasting  was. 
in  fact,  developed  originally  as  an  efficient  maintenance  pro¬ 
cedure  for  engineering  and  industrial  structures  and  heavy 
machinery — iron  and  steel  bridges,  machine  tool  frames,  en¬ 
gine  frames,  and  railroad  rolling  stock — in  order  to  clean  and 
prepare  them  for  repainting.  Because  iron  is  hard,  its  surface. 


which  is  naturally  somewhat  uneven,  will  not  be  noticeably 
damaged  by  controlled  abrasion.  Such  treatment  will,  how¬ 
ever,  result  in  a  small  amount  of  pitting.  But  this  slight  abra¬ 
sion  creates  a  good  surface  for  paint,  since  the  iron  must  be 
repainted  immediately  to  prevent  corrosion.  Any  abrasive 
cleaning  of  metal  building  components  will  also  remove  the 
caulking  from  joints  and  around  other  openings.  Such  areas 
must  be  recaulked  quickly  to  prevent  moisture  from  entering 
and  rusting  the  metal,  or  causing  deterioration  of  other  build¬ 
ing  fabric  inside  the  structure. 

When  is  Abrasive  Cleaning  Permissible? 

For  the  most  part,  abrasive  cleaning  is  destructive  to  historic 
building  materials.  A  limited  number  of  special  cases  have 
been  explained  when  it  may  be  appropriate,  if  supervised  by 
a  skilled  conservator,  to  use  a  delicate  abrasive  technique  on 
some  historic  building  materials.  The  type  of  “wet  grit"  clean¬ 
ing  which  involves  a  small  amount  of  grit  injected  into  a 
stream  of  low  pressure  water  may  be  used  on  small  areas  of 
stone  masonry  (i.e.,  rough  cut  limestone,  sandstone  or  un¬ 
polished  granite),  where  milder  cleaning  methods  have  not 
been  totally  successful  in  removing  harmful  deposits  of  dirt 
and  pollutants.  Such  areas  may  include  stone  window  sills, 
the  tops  of  cornices  or  column  capitals,  or  other  detailed  areas 
of  the  facade. 

This  is  still  an  abrasive  technique,  and  without  proper  cau¬ 
tion  in  handling,  it  can  be  just  as  harmful  to  the  building 
surface  as  any  other  abrasive  cleaning  method.  Thus,  the  de¬ 
cision  to  use  this  type  of  “wet  grit"  process  should  be  made 
only  after  consultation  with  an  experienced  building  con¬ 
servator.  Remember  that  it  is  very  time  consuming  and  ex¬ 
pensive  to  use  any  abrasive  technique  on  a  historic  building 
in  such  a  manner  that  it  does  not  cause  harm  to  the  often  fragile 
and  friable  building  materials. 

At  this  time ,  and  only  under  certain  circumstances,  abrasive 
cleaning  methods  may  be  used  in  the  rehabilitation  of  interior 
spaces  of  w'arehouse  or  industrial  buildings  for  contemporary 
uses. 

Interior  spaces  of  factories  or  warehouse  structures  in  which 
the  masonry  or  plaster  surfaces  do  not  have  significant  design, 
detailing,  tooling  or  finish,  and  in  which  wooden  architectural 
features  are  not  finished,  molded,  beaded  or  worked  by  hand, 
may  be  cleaned  abrasively  in  order  to  remove  layers  of  paint 
and  industrial  discolorations  such  as  smoke,  soot,  etc.  It  is 
expected  after  such  treatment  that  brick  surfaces  will  be  rough 
and  pitted,  and  wood  will  be  somewhat  frayed  or  “fuzzy" 


Permissible  Abrasive  Cleaning.  In  accordance  with  the  Secretary  of 
the  Interiors  Guidelines  for  Rehabilitation  Projects,  it  may  be  ac¬ 
ceptable  to  use  abrasive  techniques  to  clean  an  industrial  interior  space 
such  as  that  illustrated  here,  because  the  masonry  surfaces  do  not  have 
significant  design,  detailing,  tooling  or  finish,  and  the  wooden  archi¬ 
tectural  features  are  not  finished,  molded,  beaded  or  worked  by  hand. 


with  raised  wood  grain.  These  nonsignificant  surfaces  will  be 
damaged  and  have  a  roughened  texture,  but  because  they  are 
interior  elements,  they  will  not  be  subject  to  further  deteri¬ 
oration  caused  by  weathering. 

Historic  Interiors  that  Should  Not  Be  Cleaned  Abrasively 

Those  instances  (generally  industrial  and  some  commercial  prop¬ 
erties),  when  it  may  be  acceptable  to  use  an  abrasive  treatment 
on  the  interior  of  historic  structures  have  been  described.  But  for 
the  majority  of  historic  buildings,  the  Seaetary  of  the  Interiors 
Guidelines  for  Rehabilitadon  do  not  recommend  “changing  the  , 
texture  of  exposed  wooden  architectural  features  (including  struc¬ 
tural  members)  and  masonry  surfaces  through  sandblasting  or  use 
of  other  abrasive  techniques  to  remove  paint,  discolorations  and 
plaster. ..." 

Thus,  it  is  not  acceptable  to  clean  abrasively  interiors  of 
historic  residential  and  commercial  properties  which  have  fin¬ 
ished  interior  spaces  featuring  milled  woodwork  such  as 
doors,  window  and  door  moldings,  wainscoting,  stair  balus¬ 
trades  and  mantelpieces.  Even  the  most  modest  historic  house 
interior,  although  it  may  not  feature  elaborate  detailing,  con¬ 
tains  plaster  and  woodwork  that  is  architecturally  significant 
to  the  original  design  and  function  of  the  house.  Abrasive 
cleaning  of  such  an  interior  would  be  destructive  to  the  his¬ 
toric  integrity  of  the  building. 

Abrasive  cleaning  is  also  impractical.  Rough  surfaces  of 
abrasively  cleaned  wooden  elements  are  hard  to  keep  clean. 

It  is  also  difficult  to  seal,  paint  or  maintain  these  surfaces 
which  can  be  splintery  and  a  problem  to  the  building's  oc¬ 
cupants.  The  force  of  abrasive  blasting  may  cause  grit  par¬ 
ticles  to  lodge  in  cracks  of  wooden  elements,  which  will  be 
a  nuisance  as  the  grit  is  loosened  by  vibrations  and  gradually 
sifts  out.  Removal  of  plaster  will  reduce  the  thermal  and 
insulating  value  of  the  walls.  Interior  brick  is  usually  softe 
than  exterior  brick,  and  generally  of  a  poorer  quality.  R 
moving  surface  plaster  from  such  brick  by  abrasive  mean^ 
often  exposes  gaping  mortar  joints  and  mismatched  or  re¬ 
paired  brickwork  which  was  never  intended  to  show.  The 
resulting  bare  brick  wall  may  require  repointing,  often  dif¬ 
ficult  to  match.  It  also  may  be  necessary  to  apply  a  transparent 
surface  coating  (or  sealer)  in  order  to  prevent  the  mortar  and 
brick  from  “dusting."  However,  a  sealer  may  not  only  change 
the  color  of  the  brick,  but  may  also  compound  any  existing 
moisture  problems  by  restricting  the  normal  evaporation  of 
water  vapor  from  the  masonry  surface. 

“Gentlest  Means  Possible” 

There  are  alternative  means  of  removing  dirt,  stains  and  paint 
from  historic  building  surfaces  that  can  be  recommended  as 
more  efficient  and  less  destructive  than  abrasive  techniques. 
The  “gentlest  means  possible"  of  removing  dirt  from  a  build¬ 
ing  surface  can  be  achieved  by  using  a  low-pressure  water 
wash,  scrubbing  areas  of  more  persistent  grime  with  a  natural 
bristle  (never  metal)  brush.  Steam  cleaning  can  also  be  used 
effectively  to  clean  some  historic  building  fabric.  Low-pres¬ 
sure  water  or  steam  will  soften  the  dirt  and  cause  the  deposits 
to  rise  to  the  surface,  where  they  can  be  washed  away. 

A  third  cleaning  technique  which  may  be  recommended  to 
remove  dirt,  as  well  as  stains,  graffiti  or  paint,  involves  the 
use  of  commerically  available  chemical  cleaners  or  paint  re¬ 
movers,  which,  when  applied  to  masonry,  loosen  or  dissolve 
the  dirt  or  stains.  These  cleaning  agents  may  be  used  in  com¬ 
bination  with  water  or  steam,  followed  by  a  clear  water  wash 
to  remove  the  residue  of  dirt  and  the  chemical  cleaners  fro* 
the  masonry.  A  natural  bristle  brush  may  also  facilitate  t 
type  of  chemically  assisted  cleaning,  particularly  in  areas  v 
heavy  dirt  deposits  or  stains,  and  a  wooden  scraper  can  be 
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Do  not  Abrasively  Clean  these  Interiors.  Most  historic  residential  and 
some  commercial  interior  spaces  contain  finished  plaster  and  wooden 
elements  such  as  this  stair  balustrade  and  paneling  which  contribute 
to  the  historic  and  architectural  character  of  the  structure.  Such  interiors 
should  not  be  subjected  to  abrasive  techniques  for  the  purpose  of 
removing  paint,  dirt,  discoloration  or  plaster. 

useful  in  removing  thick  encrustations  of  soot.  A  limewash 
or  absorbent  talc,  whiting  or  clay  poultice  with  a  solvent  can 
be  used  effectively  to  draw  out  salts  or  stains  from  the  surface 
of  the  selected  areas  of  a  building  facade.  It  is  almost  im¬ 
possible  to  remove  paint  from  masonry  surfaces  without  caus¬ 
ing  some  damage  to  the  masonry,  and  it  is  best  to  leave  the 
surfaces  as  they  are  or  repaint  them  if  necessarv. 

Some  physicists  are  experimenting  with  the  use  of  pulsed 
laser  beams  and  xenon  flash  lamps  for  cleaning  historic  ma¬ 
sonry  surfaces.  At  this  time  it  is  a  slow,  expensive  cleaning 
method,  but  its  initial  success  indicates  that  it  may  have  an 
increasingly  important  role  in  the  future. 

There  are  many  chemical  paint  removers  which,  when  ap-^ 
plied  to  painted  wood,  soften  and  dissolve  the  paint  so  that 
it  can  be  scraped  off  by  hand.  Peeling  paint  can  be  removed 
from  wood  by  hand  scraping  and  sanding.  Particularly  thick 
layers  of  paint  may  be  softened  with  a  heat  gun  or  heat  plate, 
providing  appropriate  precautions  are  taken,  and  the  paint 
film  scraped  off  by  hand.  Too  much  heat  applied  to  the  same 
spot  can  burn  the  wood,  and  the  fumes  caused  by  burning 
paint  are  dangerous  to  inhale,  and  can  be  explosive.  Fur¬ 
thermore,  the  hot  air  from  heat  guns  can  start  fires  in  the 
building  cavity.  Thus,  adequate  ventilation  is  important  when 
using  a  heat  gun  or  heat  plate,  as  well  as  when  using  a  chem¬ 
ical  stripper.  A  torch  or  open  flame  should  never  be  used. 

Preparations  for  Cleaning:  It  cannot  be  overemphasized  that 
all  of  these  cleaning  methods  must  be  approached  with  cau¬ 


tion.  When  using  any  of  these  procedures  which  involve  water 
or  other  liquid  cleaning  agents  on  masonry,  it  is  imperative 
that  all  openings  be  tightly  covered,  and  all  cracks  or  joints 
be  well  pointed  in  order  to  avoid  the  danger  of  water  pen¬ 
etrating  the  building’s  facade,  a  circumstance  which  might 
result  in  serious  moisture  related  problems  such  as  efflores¬ 
cence  and/or  subflorescence.  Any  time  water  is  used  on  ma¬ 
sonry  as  a  cleaning  agent,  either  in  its  pure  state  or  in 
combination  with  chemical  cleaners,  it  is  very  important  that 
the  work  be  done  in  warm  weather  when  there  is  no  danger 
of  frost  for  several  months.  Otherwise  water  which  has  pen¬ 
etrated  the  masonry  may  freeze,  eventually  causing  the  sur¬ 
face  of  the  building  to  crack  and  spall,  which  may  create 
another  conservation  problem  more  serious  to  the  health  of 
the  building  than  dirt. 

Each  kind  of  masonry  has  a  unique  composition  and  reacts 
differently  with  various  chemical  cleaning  substances.  Water 
and/or  chemicals  may  interact  with  minerals  in  stone  and 
cause  new  types  of  stains  to  leach  out  to  the  surface  imme¬ 
diately,  or  more  gradually  in  a  delayed  reaction.  What  may 
be  a  safe  and  effective  cleaner  for  certain  stain  on  one  type 
of  stone,  may  leave  unattractive  discolorations  on  another 
stone,  or  totally  dissolve  a  third  type. 

Testing:  Cleaning  historic  building  materials,  particularly 
masonry,  is  a  technically  complex  subject,  and  thus,  should 
never  be  done  without  expert  consultation  and  testing.  No 
cleaning  project  should  be  undertaken  without  first  applying 
the  intended  cleaning  agent  to  a  representative  test  patch 
area  in  an  inconspicuous  location  on  the  building  surface. 
The  test  patch  or  patches  should  be  allowed  to  weather  for 
a  period  of  time,  preferably  through  a  complete  seasonal 
cycle,  in  order  to  determine  that  the  cleaned  area  will  not  be 
adversely  affected  by  wet  or  freezing  weather  or  any  by-prod¬ 
ucts  of  the  cleaning  process. 


Mitigating  the  Effects  of  Abrasive  Cleaning 

There  are  certain  restoration  measures  which  can  be  adopted 
to  help  preserve  a  historic  building  exterior  which  has  been 
damaged  by  abrasive  methods.  Wood  that  has  been  sand¬ 
blasted  will  exhibit  a  frayed  or  ‘‘fuzzed"  surface,  or  a  harder 
wood  will  have  an  exaggerated  raised  grain.  The  only  way  to 
remove  this  rough  surface  or  to  smooth  the  grain  is  by  la¬ 
borious  sanding.  Sandblasted  wood,  unless  it  has  been  ex¬ 
tensively  sanded,  serves  as  a  dustcatcher,  will  weather  faster, 
and  will  present  a  continuing  and  ever  worsening  maintenance 
problem.  Such  wood,  after  sanding,  should  be  painted  or 
given  a  clear  surface  coating  to  protect  the  wood,  and  allow 
for  somewhat  easier  maintenance. 

There  are  few  successful  preservative  treatments  that  may 
be  applied  to  grit-blasted  exterior  masonry.  Harder,  denser 
stone  may  have  suffered  only  a  loss  of  crisp  edges  or  tool 
marks,  or  other  indications  of  craft  technique.  If  the  stone 
has  a  compact  and  uniform  composition,  it  should  continue 
to  weather  with  little  additional  deterioration.  But  some  types 
of  sandstone,  marble  and  limestone  will  weather  at  an  ac¬ 
celerated  rate  once  their  protective  “quarry  crust"  or  patina 
has  been  removed. 

Softer  types  of  masonry,  particularly  brick  and  architectural 
terra-cotta,  are  the  most  likely  to  require  some  remedial  treat¬ 
ment  if  they  have  been  abrasively  cleaned.  Old  brick,  being 
essentially  a  soft,  baked  clay  product,  is  greatly  susceptible 
to  increased  deterioration  when  its  hard,  outer  skin  is  re¬ 
moved  through  abrasive  techniques.  This  problem  can  be 
minimized  by  painting  the  brick.  An  alternative  is  to  treat  it 
with  a  cl^ar  sealer  or  surface  coating  but  this  w'ill  give  the 
masonry  a  glossy-  or  shiny  look.  It  is  usually  preferable  to 
paint  the  brick  rather  than  to  apply  a  transparent  sealer  since 
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Hazards  of  Sandblasting  and  Surface  Coating.  In  order  to  "protect” 
this  heavily  sandblasted  brick,  a  clear  surface  coating  or  sealer  was 
applied.  Because  the  air  temperature  was  too  cold  at  the  time  of  ap¬ 
plication.  the  sealer  failed  to  dry  properly,  dripping  in  places,  and 
giving  the  brick  surface  a  cloudy  appearance. 

sealers  reduce  the  transpiration  of  moisture,  allowing  salts  to 
crystallize  as  subflorescence  that  eventually  spalls  the  brick. 
If  a  brick  surface  has  been  so  extensively  damaged  by  abrasive 
cleaning  and  weathering  that  spalling  has  already  begun,  it 
mav  be^  necessary  to  cover  the  walls  with  stucco,  if  it  will 
adhere. 

Of  course,  the  application  of  paint,  a  clear  surface  coating 
(sealer),  or  stucco  to  deteriorating  masonry  means  that  the 
historical  appearance  will  be  sacrificed  in  an  attempt  to  con- 
ser\e  the  historic  building  materials.  However,  the  original 
color  and  texture  will  have  been  changed  already  by  the  ab¬ 
rasive  treatment.  At  this  point  it  is  more  important  to  try  to 
preserve  the  brick,  and  there  is  little  choice  but  to  protect  it 
from  "dusting”  or  spalling  too  rapidly.  As  a  last  resort,  in 
the  case  of  severely  spalling  brick,  there  may  be  no  option 
but  to  replace  the  brick~a  difficult,  expensive  (particularly 
if  custom-made  reproduction  brick  is  used ).  and  lengthy  proc¬ 
ess.  As  described  earlier,  sandblasted  interior  brick  w-ork, 
uhile  not  subject  to  change  of  weather,  may  require  the  ap- 
Dlication  of  a  transparent  surface  coating  or  painting  as  a 
maintenance  procedure  to  contain  loose  mortar  and  brick 
dust.  (See  Preservation  Briefs:  No.  1  for  a  more  thorough 
discussion  of  coatings.) 

Metals,  other  than  cast  or  wTought  iron,,  that  have  been 
pitted  and  dented  by  harsh  abrasive  blasting  usually  cannot 
be  smoothed  out.  Although  fillers  may  be  satisfactory  for 
smoothing  a  painted  surface,  exposed  metal  that  has  been 
damaged  usually  will  have  to  be  replaced. 


Sandblasting  or  other  abrasive  methods  of  cleaning  or  pa- 
removal  are  by  their  nature  destructive  to  historic  build 
materials  and  should  not  be  used  on  historic  buildings  excej. 
in  a  few  well-monitored  instances.  There  are  exceptions  w  hen 
certain  types  of  abrasive  cleaning  may  be  permissible,  but 
only  if  conducted  by  a  trained  conservator,  and  if  cleaning 
is  necessary  for  the  preservation  of  the  historic  structure. 

There  is  no  one  formula  that  will  be  suitable  for  cleaning 
all  historic  building  surfaces.  Although  there  are  many  com- 
merical  cleaning  products  and  methods  available,  it  is  im¬ 
possible  to  state  definitively  which  of  these  will  be  the  most 
effective  without  causing  harm  to  the  building  fabric.  It  is 
often  difficult  to  identify  ingredients  or  their  proportions  con¬ 
tained  in  cleaning  products:  consequently  it  is  hard  to  predict 
how  a  product  will  react  to  the  building  materials  to  be 
cleaned.  Similar  uncertanities  affect  the  outcome  of  other 
cleaning  methods  as  they  are  applied  to  historic  building 
materials.  Further  advances  in  understanding  the  complex 
nature  of  the  many  variables  of  the  cleaning  techniques  may 
someday  provide  a  better  and  simpler  solution  to  the  prob¬ 
lems.  But  until  that  time,  the  process  of  cleaning  historic 
buildings  must  be  approached  with  caution  through  trial  and 
error. 

It  is  important  to  remember  that  historic  building  materials 
are  neither  indestructible,  nor  are  they  renewable.  They  must 
be  treated  in  a  responsible  manner,  which  may  mean  little 
or  no  cleaning  at  all  if  they  are  to  be  preserved  for  future 
generations  to  enjoy.  If  it  is  in  the  best  interest  of  the  building 
to  clean  it,  then  it  should  be  done  "using  the  gentlest  means 
possible.” 


Selected  Reading  List 

Ashurst.  John.  Cleaning  Stone  and  Brick.  Technical  Pamphlet  4. 

London:  Society  for  the  Protection  of  Ancient  Buildings.  1977. 
Asmus.  John  F.  "Light  Cleaning:  Laser  Technology  for  Surface  Prep¬ 
aration  in  the  Arts.”  Technology  and  Conservation.  3:  .3  (Fall 
I97K).  pp.  14^l«. 

"The  Bare-Brick  Mistake.”  The  Old  House  Journal.  I:  2  (November 
1973).  p.  2 

Brick  Institute  of  America.  Colorless  Coatings  for  Brick  Masonry. 
Technical  Notes  on  Brick  Construction.  Number  7E  (September' 
October  1976). 

Gilder.  Cornelia  Brooke.  Property  Owner's  Guide  to  the  .Maintenance 
and  Repair  of  Stone  Buildings.  Technical  Scries/  No.  5.  Albany. 
New  York:  The  Preservation  League  of  New  York  State.  1977. 
Prudon.  Theodore  H..M.  "The  Case  .Against  Removing  Paint  from 
Brick  .Masonry."  The  Old  House  Journal.  1 1 1 ;  2  ( February  1975). 
pp.  6-7 

- "Removine  Stains  from  .Masonry."  The  Old  House  Journal. 

■'v'.  5  (.May  i97Ti.  pp.  5S-59. 

Stanibolov.  T..  and  J.R.J.  Van  Asperen  de  Boer.  The  Deterioration 
and  Conservaiir}n  of  Porous  Buiidtng  .Materials  it:  .Monuments: 
.A  A’ci/eu  of  the  Literature.  Second  enlarged  edition.  Rome: 
International  Centre  for  Conser'. aiion.  1976. 


Weiss.  Norman  R.  "Cleaning  of  Building  Exteriors:  Problems  and 
Procedures  of  Din  Removal.”  Technologv  and  Con.servaiion. 
2/76  (Fall  1976).  pp.  8-13. 

- Exterior  Cleaning  of  Historic  Masonry  Buildings.  Drall.  Wash¬ 
ington,  D.C.:  Office  of  Archeology  and  Historic  Preservation. 
Heritage  Conservation  and  Recreation  Service.  U.S,  Depart¬ 
ment  of  the  Interior.  1976. 

This  Preservation  Brief  was  written  by  Anne  E.  Grimmer,  Architectural  His¬ 
torian.  Technical  Preservation  Services  Division.  Valuable  suggest lonv  and 
comments  were  made  by  Hugh  C.  Miller.  AIA,  Washington.  D.C. :  Martin  E. 
Weaver,  Ottawa.  Ontario.  Canada;  Terry  Bryant.  Downers  Grtuc.  lilinoiv. 
Daniel  C.  Cammer,  McLean.  V^irginia:  and  the  professional  staff  of  Technical 
Preservation  Services  Division.  Deborah  Cooney  edited  the  final  manuMrript. 

The  illustrations  for  this  brief  not  specifically  credited  arc  from  the  files,  of  the 
Technical  Preservation  Services  Division. 

This  publication  was  prepared  pursuant  to  Executive  Order  11593,  “Protection 
and  Enhancement  of  the  Cultural  Environment."  which  directs  the  Secretar>' 
of  the  Interior  to  "develop  and  make  available  to  Federal  agencies  and  State 
and  local  governments  information  concerning  professional  methods  and  tec' 
niques  for  preserving,  improving,  restoring  and  maintaining  historic  prepe- 
ties."  The  Brief  has  been  developed  under  the  technical  editorship  of  Lee  ' 
Nelson,  ALA,  Chief,  Preservation  Assistance  Division,  National  Park  Se.- 
U.S.  Department  of  the  Interior.  Washington,  D.C.  20240.  Comments  on  . 
usefulness  of  this  information  are  welcome  and  can  be  sent  to  Mr.  Neison  at 
the  above  address.  This  publication  is  not  copyrighted  and  can  be  reprocuced 
without  penalty.  Norma!  procedures  for  credit  to  the  author  and  the  National 
Park  ScHr’ice  are  appreciated.  June  1979. 


PRESERVATION 

BRIEFS 


Exterior  Paint  Problems 
on  Historic  Woodwork 

Kay  D.  Weeks  and  David  W.  Look/  AIA 


U.S.  Department  of  the  Interior  National  Park  Service 
Preservation  Assistance  Division  Technical  Preservation  Services 


A  cautionary  approach  to  paint  removal  is  included  in  the  guidelines  to  'The  Secretary  of  the  Interior  Standards  for  Historic  Preservation 
Projects.”  Removing  paints  down  to  bare  wood  surfaces  using  harsh  methods  can  permanently  damage  those  surfaces;  therefore  such  methods 
are  not  recommended.  Also,  total  removal  obliterates  evidence  of  the  historical  paints  and  their  sequence  and  architectural  context. 


This  Brief  expands  on  that  advice  for  the  architect,  build¬ 
ing  manager,  contractor,  or  homeowner  by  identifying 
and  describing  common  types  of  paint  surface  conditions 
and  failures,  then  recommending  appropriate  treatments 
^or  preparing  exterior  wood  surfaces  for  repainting'  to 
ssure  the  best  adhesion  and  greatest  durability  of  the  new 
'‘int.  Although  the  Brief  focuses  on  responsible  methods 
"paint  removal,"  several  paint  surface  conditions  will 
oe  described  which  do  not  require  any  paint  removal,  and 
still  others  which  can  be  successfully  handled  by  limited 
paint  removal.  In  all  cases,  the  information  is  intended  to 
address  the  concerns  related  to  exterior  wood.  It  will  also 
be  generally  assumed  that,  because  houses  built  before  1950 
involve  one  or  more  layers  of  lead-base  paint,'  the  majori¬ 
ty  of  conditions  warranting  paint  removal  will  mean  deal¬ 
ing  with  this  toxic  substance  along  with  the  dangers  of  the 
paint  removal  tools  and  chemical  strippers  themselves. 

Purposes  of  Exterior  Paint 

PainH  applied  to  exterior  wood  must  withstand  yearly  ex¬ 
tremes  of  both  temperature  and  humidity.  While  never  ex¬ 
pected  to  be  more  than  a  temporary  physical  shield — 
requiring  re-application  every  5-8  years— its  importance 
should  not  be  minimized.  Because  one  of  the  main  causes 
of  wood  deterioration  is  moisture  penetration,  a  primary 
purpose  for  painting  wood  is  to  exclude  such  moisture, 
thereby  slowing  deterioration  not  only  of  a  building's  ex¬ 
terior  siding  and  decorative  features  but,  ultimately,  its 
underlying  structural  members.  Another  important  pur¬ 
pose  for  painting  wood  is,  of  course,  to  define  and  accent 
architectural  features  and  to  improve  appearance. 

Treating  Paint  Problems  in  Historic  Buildings 

^xterior  paint  is  constantly  deteriorating  through  the  proc- 
.ses  of  weathering,  but  in  a  program  of  regular  mainte- 
nce — assuming  all  other  building  systems  are  function- 
.g  properly — surfaces  can  be  cleaned,  lightly  scraped, 
and  hand  sanded  in  preparation  for  a  new  finish  coat.  Un¬ 
fortunately,  these  are  ideal  conditions.  More  often,  com¬ 
plex  maintenance  problems  are  inherited  by  owners  of 


historic  buildings,  including  areas  of  paint  that  have 
failed^  beyond  the  point  of  mere  cleaning,  scraping,  and 
hand  sanding  (although  much  so-called  "paint  failure"  is 
attributable  to  interior  or  exterior  moisture  problems  or 
surface  preparation  and  application  mistakes  with 
previous  coats). 

Although  paint  problems  are  by  no  means  unique  to 
historic  buildings,  treating  multiple  layers  of  hardened, 
brittle  paint  on  complex,  ornamental — and  possibly 
fragile — exterior  wood  surfaces  necessarily  requires  an  ex¬ 
tremely  cautious  approach  (see  figure  1).  In  the  case  of  re¬ 
cent  construction,  this  level  of  concern  is  not  needed 
because  the  wood  is  generally  less  detailed  and,  in  addi¬ 
tion,  retention  of  the  sequence  of  paint  layers  as  a  partial 
record  of  the  building's  history  is  not  an  issue. 

When  historic  buildings  are  involved,  however,  a 
special  set  of  problems  arises — varying  in  complexity 
depending  upon  their  age,  architectural  style,  historical 
importance,  and  physical  soundness  of  the  wood — which 
must  be  carefully  evaluated  so  that  decisions  can  be  made 
that  are  sensitive  to  the  longevity  of  the  resource. 

Justification  for  Paint  Removal 

At  the  outset  of  this  Brief,  it  must  be  emphasized  that 
removing  paint  from  historic  buildings — with  the  excep¬ 
tion  of  cleaning,  light  scraping,  and  hand  sanding  as  part 
of  routine  maintenance— should  be  avoided  tmless  abso¬ 
lutely  essential.  Once  conditions  warranting  removal  have 


‘  General  paint  type  recommendations  will  be  made,  but  paint  color  recommenda¬ 
tions  are  beyond  the  scope  of  this  Brief. 

^  Douglas  R.  Shier  and  William  Hall.  Analysis  of  Housing  Data  Collected  in  a  Lead- 
Based  Paint  Suroey  in  Pittsburgh.  Pennsylvania.  Part  I,  National  Bureau  of  Stan¬ 
dards,  Inter-Report  77-1250,  May  1977. 

*  Any  pigmented  liquid,  liquefiable,  or  mastic  composition  designed  for  application 
to  a  substrate  in  a  thin  layer  which  is  converted  to  an  opaque  solid  film  after  3p- 
plication.  Paint  and  Coatings  Dictionary.  1978.  Federation  of  Societies  for  Coat¬ 
ings  and  Technology. 

■'  For  purposes  of  the  Brief,  this  includes  any  area  of  painted  exterior  woinlwork 
displaying  signs  of  peeling,  cracking,  or  alligatoring  to  bare  wood.  See  descrip¬ 
tions  of  these  and  other  paint  surface  conditions  as  well  as  recommended  treat¬ 
ments  on  pp.  5-10. 


Fig.  1  Excessive  paint  build-up  on  architectural  details  such  as 
this  ornamental  bracket  does  not  in  itself  justify  total  paint 
removal.  If  paint  is  cracked  and  peeling  down  to  bare  wood, 
however,  it  should  be  removed  using  the  gentlest  means  possible. 
Photo:  David  W.  Look,  AIA. 

been  identified,  the  general  approach  should  be  to  remove 
paint  to  the  next  sound  layer  using  the  gentlest  means 
possible,  then  to  repaint  (see  figure  2).  Practically  speak¬ 
ing  as  well,  paint  can  adhere  just  as  effectively  to  existing 
paint  as  to  bare  wood,  providing  the  previous  coats  of 
paint  are  also  adhering  uniformly  and  tightly  to  the  wood 
and  the  surface  is  properly  prepared  for  repainting — 
cleaned  of  dirt  and  chalk  and  dulled  by  sanding.  But,  if 
painted  exterior  wood  surfaces  display  continuous  patterns 
of  deep  cracks  or  if  they  are  extensively  blistering  and 
peeling  so  that  bare  wood  is  visible,  then  the  old  paint 
should  be  completely  removed  before  repainting.  The  only 
other  justification  for  removing  all  previous  layers  of 
paint  is  if  doors,  shutters,  or  windows  have  literally  been 
'painted  shut,"  or  if  new  wood  is  being  pieced-in  adjacent 
to  old  painted  wood  and  a  smooth  transition  is  desired 
(see  figure  3). 

Paint  Removal  Precautions 

Because  paint  removal  is  a  difficult  and  painstaking  proc¬ 
ess,  a  number  of  costly,  regrettable  experiences  have  oc¬ 
curred — and  continue  to  occur — for  both  the  historic 
building  and  the  building  owner.  Historic  buildings  have 
been  set  on  fire  with  blow  torches;  wood  irreversibly 
scarred  by  sandblasting  or  by  harsh  mechanical  devices 
such  as  rotary  sanders  and  rotary  wire  strippers;  and 
layers  of  historic  paint  inadvertently  and  unnecessarily 
removed.  In  addition,  property  owners,  using  techniques 
that  substitute  speed  for  safety,  have  been  injured  by  toxic 
lead  vapors  or  dust  from  the  paint  they  were  trying  to 


Fig.  2  A  traditionally  painted  bay  window  has  been  stripped  to 
bare  wood,  then  varnished.  In  addition  to  being  historically  inac¬ 
curate,  the  varnish  will  break  down  faster  as  a  result  of  the  sun's 
ultraviolet  rays  than  would  primer  and  finish  coats  of  paint. 
Photo:  David  W.  Look,  AIA. 


Fig.  3  If  damage  to  parts  of  a  wooden  element  is  severe,  new 
sections  of  wood  will  need  to  be  pieced-in.  When  such  piecing  is 
required,  paint  on  the  adjacent  woodwork  should  be  removed  so 
that  the  old  and  new  woods  will  make  a  smooth  profile  when 
joined.  After  repainting,  the  repair  should  be  virtually  impc.-sible 
to  detect.  Photo:  Morgan  W.  Phillips. 

remove  or  by  misuse  of  the  paint  removers  themselves. 

Owners  of  historic  properties  considering  paint  removal  ' 
should  also  be  aware  of  the  amount  of  time  and  labor  in¬ 
volved.  While  removing  damaged  layers  of  paint  from  a 
door  or  porch  railing  might  be  readily  accomplished 
within  a  reasonable  period  of  time  by  one  or  two  people, 
removing  paint  from  larger  areas  of  a  building  can,  with- 


out  professional  assistance,  easily  become  unmanageable 
d  produce  less  than  satisfactory  results.  The  amount  of 
k  involved  in  any  paint  removal  project  must  there- 
.  be  analyzed  on  a  case-by-case  basis.  Hiring  qualified 
professionals  will  often  be  a  cost-effective  decision  due  to 
the  expense  of  materials,  the  special  equipment  required, 
and  the  amount  of  time  involved.  Further,  paint  removal 
companies  experienced  in  dealing  with  the  inherent  health 
and  safety  dangers  of  paint  removal  should  have  pur¬ 
chased  such  protective  devices  as  are  needed  to  mitigate 
any  dangers  and  should  also  be  aware  of  State  or  local  en¬ 
vironmental  and/or  health  regulations  for  hazardous 
waste  disposal. 

All  in  all,  paint  removal  is  a  messy,  expensive,  and 
potentially  dangerous  aspect  of  rehabilitating  or  restoring 
historic  buildings  and  should  not  be  undertaken  without 
careful  thought  concerning  first,  its  necessity,  and  second, 
which  of  the  available  recommended  methods  is  the  safest 
and  most  appropriate  for  the  job  at  hand. 

Repainting  Historic  Buildings  for  Cosmetic 
Reasons 

If  existing  exterior  paint  on  wood  siding,  eaves,  window 
sills,  sash,  and  shutters,  doors,  and  decorative  features 
shows  no  evidence  of  paint  deterioration  such  as  chalking, 
blistering,  peeling,  or  cracking,  then  there  is  no  physical 
reason  to  repaint,  much  less  remove  paint!  Nor  is  color 
<^^ding.  of  itself,  sufficient  justification  to  repaint  a  historic 
Iding. 

'^he  decision  to  repaint  may  not  be  based  altogether  on 
nt  failure.  Where  there  is  a  new  owner,  or  even  where 
ownership  has  remained  constant  through  the  years,  taste 
in  colors  often  changes.  Therefore,  if  repainting  is 
primarily  to  alter  a  building's  primary  and  accent  colors, 
a  technical  factor  of  paint  accumulation  should  be  taken 
into  consideration.  When  paint  builds  up  to  a  thickness  of 
approximately  1/16"  (approximately  16-30  layers),  one  or 
more  extra  coats  of  paint  may  be  enough  to  trigger  crack¬ 
ing  and  peeling  in  limited  or  even  widespread  areas  of  the 
building  s  surface.  This  results  because  excessively  thick 
paint  is  less  able  to  withstand  the  shrinkage  or  pull  of  an 
additional  coat  as  it  dries  and  is  also  less  able  to  tolerate 
thermal  stresses.  Thick  paint  invariably  fails  at  the 
weakest  point  of  adhesion— -the  oldest  layers  next  to  the 
wood.  Cracking  and  peeling  follow.  Therefore,  if  there 
are  no  signs  of  paint  failure,  it  may  be  somewhat  risky  to 
add  still  another  layer  of  unneeded  paint  simply  for 
color  s  sake  (extreme  changes  in  color  may  also  require 
more  than  one  coat  to  provide  proper  hiding  power  and 
full  color).  When  paint  appears  to  be  nearing  the  critical 
thickness,  a  change  of  accent  colors  (that  is,  just  to 
limited  portions  of  the  trim)  might  be  an  acceptable  com¬ 
promise  without  chancing  cracking  and  peeling  of  paint 
on  wooden  siding. 

If  the  decision  to  repaint  is  nonetheless  made,  the  "new" 
color  or  colors  should,  at  a  minimum,  be  appropriate  to 
style  and  setting  of  the  building.  On  the  other  hand, 
3re  the  intent  is  to  restore  or  accurately  reproduce  the 
Drs  originally  used  or  those  from  a  significant  period  in 
building's  evolution,  they  should  be  based  on  the 
results  of  a  paint  analysis,^ 


Identification  of  Exterior  Paint  Surface 
Conditions/Recommended  Treatments 

It  is  assumed  that  a  preliminary  check  will  already  have 
been  made  to  determine,  first,  that  the  painted  exterior 
surfaces  are  indeed  wood — and  not  stucco,  metal,  or  other 
wood  substitutes — and  second,  that  the  wood  has  not 
decayed  so  that  repainting  would  be  superfluous.  For  ex¬ 
ample,  if  any  area  of  bare  wood  such  as  window  sills  has 
been  exposed  for  a  long  period  of  time  to  standing  water, 
wood  rot  is  a  strong  possibility  (see  figure  4).  Repair  or 
replacement  of  deteriorated  wood  should  take  place  before 
repainting.  After  these  two  basic  issues  have  been 
resolved,  the  surface  condition  identification  process  may 
commence. 

The  historic  building  will  undoubtedly  exhibit  a  variety 
of  exterior  paint  surface  conditions.  For  example,  paint  on 
the  wooden  siding  and  doors  may  be  adhering  firmly; 
paint  on  the  eaves  peeling;  and  paint  on  the  porch 
balusters  and  window  sills  cracking  and  alligatoring.  The 
accurate  identification  of  each  paint  problem  is  therefore 
the  first  step  in  planning  an  appropriate  overall  solution. 

Paint  surface  conditions  can  be  grouped  according  to 
their  relative  severity:  CLASS  I  conditions  include  minor 
blemishes  or  dirt  collection  and  generally  require  no  paint 
removal;  CLASS  II  conditions  include  failure  of  the  top 
layer  or  layers  of  paint  and  generally  require  limited  paint 
removal;  and  CLASS  III  conditions  include  substantial  or 
multiple-layer  failure  and  generally  require  total  paint 
removal.  It  is  precisely  because  conditions  will  vary  at  dif¬ 
ferent  points  on  the  building  that  a  careful  inspection  is 
critical.  Each  item  of  painted  exterior  woodwork  (i.e., 
siding,  doors,  windows,  eaves,  shutters,  and  decorative 
elements)  should  be  examined  early  in  the  planning  phase 
and  surface  conditions  noted. 

CLASS  I  Exterior  Surface  Conditions  Generally  Requiring 
No  Paint  Removal 

•  Dirt,  Soot,  Pollution,  Cobwebs,  Insect  Cocoons,  etc. 

Cause  of  Condition 

Environmental  "grime"  or  organic  matter  that  tends  to 
cling  to  painted  exterior  surfaces  and,  in  particular,  pro¬ 
tected  surfaces  such  as  eaves,  do  not  constitute  a  paint 
problem  unless  painted  over  rather  than  removed  prior  to 
repainting.  If  not  removed,  the  surface  deposits  can  be  a 
barrier  to  proper  adhesion  and  cause  peeling. 

Recommended  Treatment 

Most  surface  matter  can  be  loosened  by  a  strong,  direct 
stream  of  water  from  the  nozzle  of  a  garden  hose. 

Stubborn  dirt  and  soot  will  need  to  be  scrubbed  off  using 
Vz  cup  of  household  detergent  in  a  gallon  of  water  with  a 
medium  soft  bristle  brush.  The  cleaned  surface  should 
then  be  rinsed  thoroughly,  and  permitted  to  dry  before 
further  inspection  to  determine  if  repainting  is  necessary. 
Quite  often,  cleaning  provides  a  satisfactory  enough  result 
to  postpone  repainting. 


See  the  Reading  List  for  paint  research  and  documentation  information.  See  also 
The  Secretary  of  f/io  Interior i  StanJariU  for  Historic  Presereation  Projects  leith 
Guidelines  for  Ayplyin<i,  the  Standards  for  recommended  approaches  on  paints 
and  finishes  within  various  types  of  project  work  treatments. 


•  Mildew 


Cause  of  Condition 

Mildew  is  caused  by  fungi  feeding  on  nutrients 
cont<iined  in  the  paint  film  or  on  dirt  adhering  to  any  sur¬ 
face.  Because  moisture  is  the  single  most  important  factor 
in  its  growth,  mildew  tends  to  thrive  in  areas  where 
dampness  and  lack  of  sunshine  are  problems  such  as 
window  sills,  imder  eaves,  around  gutters  and  down- 
spout^i,  on  the  north  side  of  buildings,  or  in  shaded  areas 
near  shrubbery.  It  may  sometimes  be  difficult  to  distin¬ 
guish  mildew  from  dirt,  but  there  is  a  simple  test  to 
differentiate:  if  a  drop  of  household  bleach  is  placed  on 
the  suspected  surface,  mildew  will  immediately  turn  white 
whereas  dirt  will  continue  to  look  like  dirt. 

Recommended  Treatment 

Because  mildew  can  only  exist  in  shady,  warm,  moist 
areas,  attention  should  be  given  to  altering  the  environ¬ 
ment  that  is  conducive  to  fungal  growth.  The  area  in 
question  may  be  shaded  by  trees  which  need  to  be  pruned 
back  to  allow  sunlight  to  strike  the  building;  or  may  lack 
rain  gutters  or  proper  drainage  at  the  base  of  the  building. 
If  the  shady  or  moist  conditions  can  be  altered,  the  mildew 
is  less  likely  to  reappear.  A  recommend  solution  for 
removing  mildew  consists  of  one  cup  non-ammoniated 
detergent,  one  quart  household  bleach,  and  one  gallon 
water.  When  the  surface  is  scrubbed  with  this  solution 
using  a  medium  soft  brush,  the  mildew  should  disappear; 
however,  for  particularly  stubborn  spots,  an  additional 
quart  of  bleach  may  be  added.  After  the  area  is  mildew- 
free,  it  should  then  be  rinsed  with  a  direct  stream  of  water 
from  the  nozzle  of  a  garden  hose,  and  permitted  to  dry 
thoroughly.  When  repainting,  specially  formulated 
'mildew-resistant"'  primer  and  finish  coats  should  be  used. 

•  Excessive  Chalking 

Cause  of  Condition 

Chalking — or  powdering  of  the  paint  surface — is  caused 
by  the  gradual  disintegration  of  the  resin  in  the  paint  film. 
(The  amount  of  chalking  is  determined  both  by  the  for¬ 
mulation  of  the  paint  and  the  amount  of  ultraviolet  light 
to  which  the  paint  is  exposed.)  In  moderation,  chalking  is 
the  ideal  way  for  a  paint  to  "age,"  because  the  chalk, 
when  rinsed  by  rainwater,  carries  discoloration  and  dirt 
away  with  it  and  thus  provides  an  ideal  surface  for 
repainting.  In  excess,  however,  it  is  not  desirable  because 
the  chalk  can  wash  down  onto  a  surface  of  a  different 
color  beneath  the  painted  area  and  cause  streaking  as  well 
as  rapid  disintegration  of  the  paint  film  itself.  Also,  if  a 
paint  contains  too  much  pigment  for  the  amoimt  of  binder 
(as  the  old  white  lead  carbonate/oil  paints  often  did), 
excessive  chalking  can  result. 

Recommended  Treatment 

The  chalk  should  be  cleaned  off  with  a  solution  of  Vi 
cup  household  detergent  to  one  gallon  water,  using  a 
medium  soft  bristle  brush.  After  scrubbing  to  remove  the 
chalk,  the  surface  should  be  rinsed  with  a  direct  stream  of 
water  from  the  nozzle  of  a  garden  hose,  allowed  to  dry 
thoroughly,  (but  not  long  enough  for  the  chalking  process 
to  recur)  and  repainted,  using  a  non-chalking  paint. 

•  Staining 

Cause  of  Condition 

Staining  of  paint  coatings  usually  results  from  excess 


Fig.  4  Paint  films  wear  unevenly  depending  on  exposure  and 
location.  Exterior  locations  which  are  susceptible  to  accelerated 
deterioration  are  horizontal  surfaces  such  as  window  silb.  These 
and  similar  areas  will  require  repainting  more  often  than  less 
vulnerable  surfaces.  In  the  case  of  thb  window  sill  where  paint 
has  peeled  off  and  adjacent  areas  have  cracked  and  alligatored, 
the  paint  should  be  totally  removed.  Prior  to  repainting,  any 
weathered  wood  should  be  rejuvenated  using  a  solution  of  3 
cups  exterior  vambh,  1  oz.  paraffin  wax,  and  mineral  spirits/ 
paint  thinner/ or  turpentine  to  make  1  gallon.  Liberal  brush  ap¬ 
plication  should  be  made.  Thb  formula  was  tested  over  a 
20-year  period  by  the  U.S.  Department  of  Agriculture's  Forest 
Products  Laboratory  and  proved  to  be  just  as  effective  as  water- 
repellent  preservatives  containing  pentachlorophenol.  After  the 
surface  has  thoroughly  dried  (2-3  days  of  warm  weather),  the 
treated  surface  can  be  painted.  A  high  quality  oil-base  primer 
followed  by  two  top  coats  of  a  semi-gloss  oil-enamel  or  latex- 
enamel  paint  b  recommended.  Photo:  Baird  M.  Smith,  AIA. 

moisture  reacting  with  materials  within  the  wood  sub¬ 
strate.  There  are  two  common  types  of  staining,  neither  of 
which  requires  paint  removal.  The  most  prevalent  type  of 
stain  is  due  to  the  oxidation  or  rusting  of  iron  nails  or 
metal  (iron,  steel,  or  copper)  anchorage  devices.  A  second 
type  of  stain  is  caused  by  a  chemical  reaction  between 
moisture  and  natural  extractives  in  certain  woods  (red 
cedar  or  redwood)  which  results  in  a  surface  deposit  of 
colored  matter.  This  is  most  apt  to  occur  in  new  replace¬ 
ment  wood  within  the  first  10-15  years. 

Recommended  Treatment 

In  both  cases,  the  source  of  the  stain  should  first  be  lo¬ 
cated  and  the  moisture  problem  corrected. 

When  stains  are  caused  by  rusting  of  the  heads  of  nails 
used  to  attach  shingles  or  siding  to  an  exterior  wall  or  by 
rusting  or  oxidizing  iron,  steel,  or  copper  anchorage 
devices  adjacent  to  a  painted  surface,  the  metal  objects 
themselves  should  be  hand  sanded  and  coated  with  a  rust- 
inhibitive  primer  followed  by  two  finish  coats,  (Exposed 
nail  heads  should  ideally  be  coimtersunk,  spot  primed, 
and  the  holes  filled  with  a  high  quality  wood  filler  except 
where  exposure  of  the  nail  head  was  part  of  the  original 
construction  system  or  the  wood  is  too  fragile  to  with¬ 
stand  the  countersinking  procedure.) 

Discoloration  due  to  color  extractives  in  replacement 
wood  can  usually  be  cleaned  with  a  solution  of  equal 
parts  denatured  alcohol  and  water.  After  the  affected  area 
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has  been  rinsed  and  permitted  to  dry,  a  "stain-blocking 
primer"  especially  developed  for  preventing  this  type  of 
stain  should  be  applied  (two  primer  coats  are  recommended 
for  severe  cases  of  bleeding  prior  to  the  finish  coat).  Each 
primer  coat  should  be  allowed  to  dry  at  least  48  hours. 

CLASS  II  Exterior  Surface  Conditions  Generally 
Requiring  Limited  Paint  Removal 

•  Crazing 

Cause  of  Condition 

Crazing— fine,  jagged  interconnected  breaks  in  the  top 
layer  of  paint — results  when  paint  that  is  several  layers 
thick  becomes  excessively  hard  and  brittle  with  age  and  is 
consequently  no  longer  able  to  expand  and  contract  with 
the  wood  in  response  to  changes  in  temperature  and  hu¬ 
midity  (see  figure  5).  As  the  wood  swells,  the  bond  be¬ 
tween  paint  layers  is  broken  and  hairline  cracks  appear. 
Although  somewhat  more  difficult  to  detect  as  opposed  to 
other  more  obvious  paint  problems,  it  is  well  worth  the 
time  to  scrutinize  all  surfaces  for  crazing.  If  not  corrected, 
exterior  moisture  will  enter  the  crazed  surface,  resulting  in 
further  swelling  of  the  wood  and,  eventually,  deep  crack¬ 
ing  and  alligatoring,  a  Class  III  condition  which  requires 
total  paint  removal. 

Recommended  Treatment 

Crazing  can  be  treated  by  hand  or  mechanically  sanding 
the  surface,  then  repainting.  Although  the  hairline  cracks 
may  tend  to  show  through  the  new  paint,  the  surface  will 
oe  protected  against  exterior  moisture  penetration. 


Fig,  5  Crazing — or  surface  cracking — is  an  exterior  surface  condi¬ 
tion  which  can  be  successfully  treated  by  sanding  and  painting. 
Photo:  Courtesy,  National  Decorating  Products  Association. 


•  Intercoat  Peeling 

Cause  of  Condition 

Intercoat  peeling  can  be  the  result  of  improper  surface 
preparation  prior  to  the  last  repainting.  This  most  often 
occurs  in  protected  areas  such  as  eaves  and  covered 
oorches  because  these  surfaces  do  not  receive  a  regular 
insing  from  rainfall,  and  salts  from  air-borne  pollutants 
thus  accumulate  on  the  surface.  If  not  cleaned  off,  the 
new  paint  coat  will  not  adhere  properly  and  that  layer 
will  peel, 

"Another  common  cause  of  intercoat  peeling  is  incom¬ 
patibility  between  paint  types  (see  figure  6).  For  example, 
if  oil  paint  is  applied  over  latex  paint,  peeling  of  the  top 


coat  can  sometimes  result  since,  upon  aging,  the  oil  paint 
becomes  harder  and  less  elastic  than  the  latex  paint.  If 
latex  paint  is  applied  over  old,  chalking  oil  paint,  peeling 
can  also  occur  because  the  latex  paint  is  unable  to  pene¬ 
trate  the  chalky  surface  and  adhere. 

Recommended  Treatment 

First,  where  salts  or  impurities  have  caused  the  peeling, 
the  affected  area  should  be  washed  down  thoroughly  after 
scraping,  then  wiped  dry.  Finally,  the  surface  should  be 
hand  or  mechanically  sanded,  then  repainted. 

Where  peeling  was  the  result  of  using  incompatible 
paints,  the  peeling  top  coat  should  be  scraped  and  hand 
or  jnechanically  sanded.  Application  of  a  high  quality  oil 
type  exterior  primer  will  provide  a  surface  over  which 
either  an  oil  or  a  latex  topcoat  can  be  successfully  used. 


fig.  6  This  is  an  example  of  intercoat  peeling.  A  latex  top  coat 
was  applied  directly  over  old  oil  paint  and,  as  a  result,  the  latex 
paint  was  unable  to  adhere.  If  latex  is  being  used  over  oil,  an  oil- 
base  primer  should  be  applied  first.  Although  much  of  the  peel¬ 
ing  latex  paint  can  be  scraped  off,  in  this  case,  the  best  solution 
may  be  to  chemically  dip  strip  the  entire  shutter  to  remove  all  of 
the  paint  down  to  bare  wood,  rinse  thoroughly,  then  repaint. 
Photo:  Mary  L.  Oehrlein.  AIA. 

•  Solvent  Blistering 

Cause  of  Condition 

Solvent  blistering,  the  result  of  a  less  common  applica¬ 
tion  error,  is  not  caused  by  moisture,  but  by  the  action  of 
ambient  heat  on  paint  solvent  or  thinners  in  the  paint 
film.  If  solvent-rich  paint  is  applied  in  direct  sunlight,  the 
top  surface  can  dry  too  quickly  and,  as  a  result,  solvents 
become  trapped  beneath  the  dried  paint  film.  When  the 
solvent  vaporizes,  it  forces  its  way  through  the  paint  film, 
resulting  in  surface  blisters.  This  problem  occurs  more 
often  with  dark  colored  paints  because  darker  colors  ab¬ 
sorb  more  heat  than  lighter  ones.  To  distinguish  between 
solvent  blistering  and  blistering  caused  by  moisture,  a 
blister  should  be  cut  open.  If  another  layer  of  paint  is  visi¬ 
ble,  then  solvent  blistering  is  likely  the  problem  whereas  if 
bare  wood  is  revealed,  moisture  is  probably  to  blame. 
Solvent  blisters  are  generally  small. 


Recommended  Treatment 

Solvent-blistered  areas  can  be  scraped,  hand  or  mechan¬ 
ically  sanded  to  the  next  sound  layer,  then  repainted.  In 
order  to  prevent  blistering  of  painted  surfaces,  paint 
should  not  be  applied  in  direct  sunlight. 

•  Wrinkling 

Cause  of  Condition 

Another  error  in  application  that  can  easily  be  avoided 
is  wrinkling  (see  figure  7).  This  occurs  when  the  top  layer 
of  paint  dries  before  the  layer  underneath.  The  top  layer 
of  paint  actually  moves  as  the  paint  underneath  (a  primer, 
for  example)  is  drying.  Specific  causes  of  wrinkling  in¬ 
clude:  (1)  applying  paint  too  thick;  (2)  applying  a  second 
coat  before  the  first  one  dries;  (3)  inadequate  brushing 
out;  and  (4)  painting  in  temperatures  hi^er  than  recom¬ 
mended  by  the  manufacturer. 

Recommended  Treatment 

The  wrinkled  layer  can  be  removed  by  scraping  followed 
by  hand  or  mechanical  sanding  to  provide  as  even  a  sur¬ 
face  as  possible,  then  repainted  following  manufacturer's 
application  instructions. 


Fig.  7  Wrinkled  layers  can  generally  be  removed  by  scraping  and 
sanding  as  opposed  to  total  paint  removal  Following  manufac¬ 
turers'  application  instructions  is  the  best  way  to  avoid  this  sur¬ 
face  condition.  Photo:  Courtesy,  National  Decorating  Products 
Association. 

CLASS  III  Exterior  Surface  Conditions  Generally 
Requiring  Total  Paint  Removal 

If  surface  conditions  are  such  that  the  majority  of  paint  will  have  to 
be  removed  prior  to  repainting,  it  is  suggested  that  a  small  sample 
of  intact  paint  be  left  in  an  inconspicuous  area  either  by  covering 
the  area  with  a  metal  plate,  or  by  marking  the  area  and  identifying 
it  in  some  way.  (When  repainting  does  take  place,  the  sample 
should  not  be  painted  over).  This  will  enable  future  investigators  to 
have  a  record  of  the  building's  paint  history. 

•  Peeling 

Cause  of  Condition 

Peeling  to  bare  wood  is  most  often  caused  by  excess  in¬ 
terior  or  exterior  moisture  that  collects  behind  the  paint 


film,  thus  impairing  adhesion  (see  figure  8).  Generally 
beginning  as  blisters,  cracking  and  peeling  occur  as  mois¬ 
ture  causes  the  wood  to  swell,  breaking  the  adhesion  of 
the  bottom  layer. 

Recommended  Treatment 

There  is  no  sense  in  repainting  before  dealing  with  the 
moisture  problems  because  new  paint  will  simply  fail. 
Therefore,  the  first  step  in  treating  peeling  is  to  locate  and 
remove  the  source  or  sources  of  the  moisture,  not  only 
because  moisture  will  jeopardize  the  protective  coating  of 
paint  but  because,  if  left  unattended,  it  can  ultimately 
cause  permanent  damage  to  the  wood.  Excess  interior 
moisture  should  be  removed  from  the  building  through  in¬ 
stallation  of  exhaust  fans  and  vents.  Exterior  moisture 
should  be  eliminated  by  correcting  the  following  condi¬ 
tions  prior  to  repainting:  faulty  flashing;  leaking  gutters; 
defective  roof  shingles;  cracks  and  holes  in  siding  and 
trim;  deteriorated  caulking  in  joints  and  seams;  and 
shrubbery  growing  too  close  to  painted  wood.  After  the 
moisture  problems  have  been  solved,  the  wood  must  be 
permitted  to  dry  out  thoroughly.  The  damaged  paint  can 
then  be  scraped  off  with  a  putty  knife,  hand  or  mechani¬ 
cally  sanded,  primed,  and  repainted. 


fig.  8  Peeling  to  bare  wood— one  of  the  most  common  types  of 
paint  failure — is  usually  caused  by  an  interior  or  exterior 
moisture  problem.  Photo:  Anne  E.  Grimmer. 


•  Cracking/ Alligatoring 

Cause  of  Condition 

Cracking  and  alligatoring  are  advanced  stages  of  craz¬ 
ing  (see  figure  9).  Once  the  bond  between  layers  has  been 
broken  due  to  intercoat  paint  failure,  exterior  moisture  is 
able  to  penetrate  the  surface  cracks,  causing  the  wood  to 
swell  and  deeper  cracking  to  take  place.  This  process  con¬ 
tinues  until  cracking,  which  forms  parallel  to  grain,  ex¬ 
tends  to  bare  wood.  Ultimately,  the  cracking  becomes  an 
overall  pattern  of  horizontal  and  vertical  breaks  in  the 
paint  layers  that  looks  like  reptile  skin;  hence,  "alligator¬ 
ing."  In  advanced  stages  of  cracking  and  alligatoring,  the 
surfaces  will  also  flake  badly. 

Recommended  Treatment 

If  cracking  and  alligatoring  are  present  only  in  the  top 
layers  they  can  probably  be  scraped,  hand  or  mechanical¬ 
ly  sanded  to  the  next  sound  layer,  then  repainted.  How¬ 
ever,  if  cracking  and/or  alligatoring  have  progressed  to 
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bare  wood  and  the  paint  has  begun  to  flake,  it  will  need 
to  be  totally  removed.  Methods  include  scraping  or  paint 
removal  with  the  electric  heat  plate,  electric  heat  gun,  or 
chemical  strippers,  depending  on  the  particular  area  in¬ 
volved.  Bare  wood  should  be  primed  within  48  hours, 
then  repainted. 


Fig,  9  Cracking,  alligatoring,  and  flaking  are  evidence  of  long¬ 
term  neglect  of  painted  surfaces.  The  remaining  paint  on  the 
clapboard  shown  here  can  be  removed  with  an  electric  heat  plate 
and  wide-bladed  scraper.  In  addition,  unsound  wood  should  be 
replaced  and  moisture  problems  corrected  before  primer  and  top 
coats  of  paint  are  applied.  Photo:  David  W.  Look,  AIA. 

Selecting  the  Appropriate/Safest  Method  to 
Remove  Paint 

After  having  presented  the  "hierarchy"  of  exterior  paint 
surface  conditions — from  a  mild  condition  such  as  mildew¬ 
ing  which  simply  requires  cleaning  prior  to  repainting  to 
serious  conditions  such  as  peeling  and  alligatoring  which 
require  total  paint  removal — one  important  thought  bears 
repeating:  if  a  paint  problem  has  been  identified  that  war¬ 
rants  either  limited  or  total  paint  removal,  the  gentlest 
method  possible  for  the  particular  wooden  element  of  the 
historic  building  should  be  selected  from  the  many  avail¬ 
able  methods. 

The  treatments  recommended“based  upon  field  testing 
as  well  as  onsite  monitoring  of  Department  of  Interior 
grant-in-aid  and  certification  of  rehabilitation  projects — 
are  therefore  those  which  take  three  over-riding  issues  into 
consideration  (1)  the  continued  protection  and  preserva¬ 
tion  of  the  historic  exterior  woodwork;  (2)  the  retention 
of  the  sequence  of  historic  paint  layers;  and  (3)  the  health 
and  safety  of  those  individuals  performing  the  paint 
removal.  By  applying  these  criteria,  it  will  be  seen  that  no 
paint  removal  method  is  without  its  drawbacks  and  all 
recommendations  are  qualified  in  varying  degrees. 

Methods  for  Removing  Paint 

After  a  particular  exterior  paint  surface  condition  has 
been  identified,  the  next  step  in  planning  for  repainting — if 
paint  removal  is  required — is  selecting  an  appropriate 
method  for  such  removal. 

The  method  or  methods  selected  should  be  suitable  for 
the  specific  paint  problem  as  well  as  the  particular 
wooden  element  of  the  building.  Methods  for  paint 
removal  can  be  divided  into  three  categories  (frequently, 
however,  a  combination  of  the  three  methods  is  used). 


Each  method  is  defined  below,  then  discussed  further  and 
specific  recommendations  made: 

Abrasive — "Abrading"  the  painted  surface  by  manual 
and/or  mechanical  means  such  as  scraping  and  sanding. 
Generally  used  for  surface  preparation  and  limited  paint 
removal. 

Thermal — Softening  and  raising  the  paint  layers  by  apply¬ 
ing  heat  followed  by  scraping  and  sanding.  Generally  used 
for  total  paint  removal. 

Chemical — Softening  of  the  paint  layers  with  chemical 
strippers  followed  by  scraping  and  sanding.  Generally  used 
for  total  paint  removal. 

*  Abrasive  Methods  (Manual) 

If  conditions  have  been  identified  that  require  limited 
paint  removal  such  as  crazing,  intercoat  peeling,  solvent 
'  blistering,  and  wrinkling,  scraping  and  h^d  sanding 
should  be  the  Brst  methods  employed  before  using 
mechanical  means.  Even  in  the  case  of  more  serious  condi¬ 
tions  such  as  peeling — where  the  damaged  paint  is  weak 
and  already  sufficiently  loosened  from  the  wood  surface — 
scraping  and  hand  sanding  may  be  all  that  is  needed  prior 
to  repainting. 

Recommended  Abrasive  Methods  (Manual) 

Putty  Knife/ Paint  Scraper:  Scraping  is  usually  accom¬ 
plished  with  either  a  putty  knife  or  a  paint  scraper,  or 
both.  Putty  knives  range  in  width  from  one  to  six  inches 
and  have  a  beveled  edge.  A  putty  knife  is  used  in  a  push¬ 
ing  motion  going  under  the  paint  and  working  from  an 
area  of  loose  paint  toward  the  edge  where  the  paint  is  still 
firmly  adhered  and,  in  effect,  "beveling"  the  remaining 
layers  so  that  as  smooth  a  transition  as  possible  is  made 
between  damaged  and  undamaged  areas  (see  figure  10). 

Paint  scrapers  are  commonly  available  in  1^6,  IVi,  and 
ZVz  inch  widths  and  have  replaceable  blades.  In  addition, 
profiled  scrapers  can  be  made  specifically  for  use  on 
moldings.  As  opposed  to  the  putty  knife,  the  paint  scraper 
is  used  in  a  pulling  motion  and  works  by  raking  the 
damaged  areas  of  paint  away. 

The  obvious  goal  in  using  the  putty  knife  or  the  paint 
scraper  is  to  selectively  remove  the  affected  layer  or  layers 
of  paint;  however,  both  of  these  tools,  particularly  the 
paint  scraper  with  its  hooked  edge,  must  be  used  with 
care  to  properly  prepare  the  surface  and  to  avoid  gouging 
the  wood. 

Sandpaper/ Sanding  Block/Sanding  sponge:  After  manually 
removing  the  damaged  layer  or  layers  by  scraping,  the 
uneven  surface  (due  to  the  almost  inevitable  removal  of 
varying  numbers  of  paint  layers  in  a  given  area)  will  need 
to  be  smoothed  or  "feathered  out"  prior  to  repainting.  As 
stated  before,  hand  sanding,  as  opposed  to  harsher 
mechanical  sanding,'  is  recommended  if  the  area  is  rela¬ 
tively  limited.  A  coarse  grit,  open-coat  flint  sand¬ 
paper — the  least  expensive  kind — is  useful  for  this  purpose 
because,  as  the  sandpaper  clogs  with  paint  it  must  be 
discarded  and  this  process  repeated  until  all  layers  adhere 
uniformly. 

Blocks  made  of  wood  or  hard  rubber  and  covered  with 
sandpaper  are  useful  for  handsanding  flat  surfaces.  Sand¬ 
ing  sponges — rectangular  sponges  with  an  abrasive  aggre¬ 
gate  on  their  surfaces — are  also  available  for  detail  work 
that  requires  reaching  into  grooves  because  the  sponge 
easily  conforms  to  curves  and  irregular  surfaces.  All  sand¬ 
ing  should  be  done  with  the  grain. 


Summary  of  Abrasive  Methods  (Manual)  in  this  case,  the  abrasive  surface  is  a  continuous  belt  of 

Recommended:  Putty  knife,  paint  scraper,  sandpaper,  sandpaper  that  travels  at  high  speeds  and  consequently  of- 

sanding  block,  sanding  sponge.  Because  of 

Applicable  areas  of  building:  All  areas.  potential  for  more  damage  to  the  paint  or  the  wood. 

For  use  on:  Class  I,  Class  II,  and  Class  III  conditions.  of  the  belt  sander  (also  with  a  medium  gnt  sandpaper) 

Health/Safety  factors:  Take  precautions  against  lead  dust,  should  be  limited  to  flat  surfaces  and  only  skilled 
eye  damage;  dispose  of  lead  paint  residue  properly.  operators  should  be  permitted  to  operate  it  within  a 

historic  preservation  project. 


Fig.  10  An  excellent  example  of  inadequate  scraping  before  re¬ 
painting,  the  problems  here  are  far  more  than  cosmetic.  This  im¬ 
properly  prepared  surface  will  permit  moisture  to  get  behind  the 
paint  film  which,  in  turn,  will  result  in  chipping  and  peeling. 
Photo:  Baird  M.  Smith,  AIA. 

•  Abrasive  Methods  (Mechanical) 

If  hand  sanding  for  purposes  of  surface  preparation  has 
not  been  productive  or  if  the  affected  area  is  too  large  to 
consider  hand  sanding  by  itself,  mechanical  abrasive 
methods,  i.e.,  power-operated  tools  may  need  to  be 
employed;  however,  it  should  be  noted  that  the  majority 
of  tools  available  for  paint  removal  can  cause  damage  to 
fragile  wood  and  must  be  used  with  great  care. 

Recommended  Abrasive  Methods  (Mechanical) 

Orbital  sander:  Designed  as  a  finishing  or  smoothing  tool— 
not  for  the  removal  of  multiple  layers  of  paint — the 
oribital  sander  is  thus  recommended  when  limited  paint 
removal  is  required  prior  to  repainting.  Because  it  sands 
in  a  small  diameter  circular  motion  (some  models  can  also 
be  switched  to  a  back-and-forth  vibrating  action),  this 
tool  is  particularly  effective  for  "'feathering"  areas  where 
paint  has  first  been  scraped  (see  figure  11).  The  abrasive 
surface  varies  from  about  3X7  inches  to  4  X  9  inches  and 
sandpaper  is  attached  either  by  clamps  or  sliding  clips.  A 
medium  grit,  open-coat  aluminum  oxide  sandpaper  should 
be  used;  fine  sandpaper  clogs  up  so  quickly  that  it  is  inef¬ 
fective  for  smoothing  paint. 

Belt  sander:  A  second  type  of  power  tool— the  belt  sander— 
can  also  be  used  for  removing  limited  layers  of  paint  but. 


Fig.  11  The  orbital  sander  can  be  used  for  li)}iited  paint  removal, 
i.e.,  for  smoothing  flat  surfaces  after  the  majority  of  deteriorated 
paint  has  already  been  scraped  off.  Photo:  Charles  E.  Fisher,  111. 


Not  Recommended 

Rotary  Drill  Attachments:  Rotary  drill  attachments  such 
as  the  rotary  sanding  disc  and  the  rotary  wire  stripper 
should  be  avoided.  The  disc  sander — usually  a  disc  of 
sandpaper  about  5  inches  in  diameter  secured  to  a  rubber 
based  attachment  which  is  in  turn  connected  to  an  electric 
drill  or  other  motorized  housing — can  easily  leave  visible 
circular  depressions  in  the  wood  which  are  difficult  to 
hide,  even  with  repainting.  The  rotary  wire  stripper — clus¬ 
ters  of  metals  wires  similarly  attached  to  an  electric  drill- 
type  unit — can  actually  shred  a  wooden  surface  and  is 
thus  to  be  used  exclusively  for  removing  corrosion  and 
paint  from  metals. 

Waterblasting:  Waterblasting  above  600  p.s.i.  to  remove 
paint  is  not  recommended  because  it  can  force  water  into 
the  woodwork  rather  than  cleaning  loose  paint  and  grime 
from  the  surface;  at  worst,  high  pressure  waterblasting 
causes  the  water  to  penetrate  exterior  sheathing  and 
damages  interior  finishes.  A  detergent  solution,  a  medium 
soft  bristle  brush,  and  a  garden  hose  for  purposes  of  rins¬ 
ing,  is  the  gentlest  method  involving  water  and  is  recom¬ 
mended  when  cleaning  exterior  surfaces  prior  to  repaint¬ 
ing. 


Sandblasting:  Finally  and  undoubtedly  most  vehemently 
not  recommended  sandblasting  painted  exterior  wood¬ 
work  will  indeed  remove  paint,  but  at  the  same  time  can 
scar  wooden  elements  beyond  recognition.  As  with  rotary 
wire  strippers,  sandblasting  erodes  the  soft  porous  fibers 
(spring  wood)  faster  than  the  hard,  dense  fibers  (summer 
wood),  leaving  a  pitted  surface  with  ridges  and  valleys. 
Sandblasting  will  also  erode  projecting  areas  of  carvings 
and  moldings  before  it  removes  paint  from  concave  areas 
(see  figure  12).  Hence,  this  abrasive  method  is  potentially 
the  most  damaging  of  all  possibilities,  even  if  a  contractor 
promises  that  blast  pressure  can  be  controlled  so  that  the 
paint  is  removed  without  harming  the  historic  exterior 
woodwork.  (For  Additional  Information,  See  Presevation 
Briefs  6,  "Dangers  of  Abrasive  Cleaning  to  Historic  Build¬ 
ings".) 


Fig.  12  SandhIastUig  has  permanently  damaged  this  ornamental 
bracket.  Even  paint  will  not  be  able  to  hide  the  deep  erosion  of 
the  wood.  Photo:  David  W.  look.  AIA. 


Summary  of  Abrasive  Methods  (Mechanical) 

Recommended:  Orbital  sander,  belt  sander  (skilled  opera¬ 
tor  only). 

Applicable  areas  of  building:  Flat  surfaces,  i.e.,  siding, 
eaves,  doors,  window  sills. 

For  use  on:  Class  II  and  Class  III  conditions. 
Health/Safety  factors:  Take  precautions  against  lead  dust 
and  eye  damage;  dispose  of  lead  paint  residue  properly. 
Not  Recommended:  Rotary  drill  attachments,  high 
pressure  waterblasting,  sandblasting. 

•  Thermal  Methods 

Where  exterior  surface  conditions  have  been  identified 
that  warrant  total  paint  removal  such  as  peeling,  crack¬ 
ing,  or  alligatoring,  two  thermal  devices— the  electric  heat 
plate  and  the  electric  heat  gun — have  proven  to  be  quite 
successful  for  use  on  different  wooden  elements  of  the 

historic  building.  One  thermal  method— the  blow  torch _ is 

not  recommended  because  it  can  scorch  the  wood  or  even 
burn  the  building  down! 


Recommended  Thermal  Methods 
Electric  heat  plate:  The  electric  heat  plate  (see  figure  13) 
operates  between  500  and  800  degrees  Fahrenheit  (not  hot 
enough  to  vaporize  lead  paint),  using  about  15  amps  of 
power.  The  plate  is  held  close  to  the  painted  exterior  sur- 
'^.ice  until  the  layers  of  paint  begin  to  soften  and  blister, 
then  moved  to  an  adjacent  location  on  the  wood  while'the 
softened  paint  is  scraped  off  with  a  putty  knife  (it  should 
be  noted  that  the  heat  plate  is  most  successful  when  the 
paint  is  very  thick!).  With  practice,  the  operator  can  suc¬ 
cessfully  move  the  heat  plate  eyenly  across  a  flat  surface 
such  as  wooden  siding  or  a  window  sill  or  door  in  a  con¬ 
tinuous  motion,  thus  lessening  the  risk  of  scorching  the 
wood  in  an  attempt  to  reheat  the  edge  of  the  paint  suffi- 
ciently^for  effective  removal.  Since  the  electric  heat  plate's 
coil  is  "red  hot,"  extreme  caution  should  be  taken  to 
avoid  igniting  clothing  or  burning  the  skin.  If  an  extension 
cord  is  used,  it  should  be  a  heavy-duty  cord  (with  3-prong 
grounded  plugs).  A  heat  plate  could  overload  a  circuit  or. 
even  worse,  cause  an  electrical  fire;  therefore,  it  is  recom¬ 
mended  that  this  implement  be  used  with  a  single  circuit 
and  that  a  fire  extinguisher  always  be  kept  close  at  hand. 


Fig.  13  The  electric  heat  plate  (with  paint  scraper)  is  particularly 
useful  for  removing  paint  down  to  bare  wood  on  flat  surfaces 
such  as  doors,  window  frames,  and  siding.  After  scraping,  some 
light  sanding  will  probably  be  necessary  to  smooth  the  surface 
prior  to  application  of  primer  and  top  coats.  Photo:  David  W 
Look.  AIA. 


Electric  heat  gun:  The  electric  heat  gun  (electric  hot-air 
gun)  looks  like  a  hand-held  hairdryer  with  a  heavy-duty 
metal  case  (see  figure  14).  It  has  an  electrical  resistance 
coil  that  typically  heats  between  500  and  750  degrees 
Fahrenheit  and,  again,  uses  about  15  amps  of  power 
which  requires  a  heavy-duty  extension  cord.  There  are 
some  heat  guns  that  operate  at  higher  temperatures  but 
they  should  not  be  purchased  for  removing  old  paint 


9 


because  of  the  danger  of  lead  paint  vapors.  The  tempera¬ 
ture  is  controlled  by  a  vent  on  the  side  of  the  heat  gun. 
When  the  vent  is  closed,  the  heat  increases.  A  fan  forces  a 
stream  of  hot  air  against  the  painted  woodwork,  causing  a 
blister  to  form.  At  that  point,  the  softened  paint  can  he 
peeled  back  with  a  putty  knife.  It  can  be  used  to  best  ad¬ 
vantage  when  a  paneled  door  was  originally  varnished, 
then  painted  a  number  of  times.  In  this  case,  the  paint 
will  come  off  quite  easily,  often  leaving  an  almost  pristine 
varnished  surface  behind.  Like  the  heat  plate,  the  heat  gun 
works  best  on  a  heavy  paint  build-up.  (It  is,  however,  not 
very  successful  on  only  one  or  two  layers  of  paint  or  on 
surfaces  that  have  only  been  varnished.  The  varnish  sim¬ 
ply  becomes  sticky  and  the  wood  scorches.) 

Although  the  heat  gun  is  heavier  and  more  tiring  to  use 
than  the  heat  plate,  it  is  particularly  effective  for  remov¬ 
ing  paint  from  detail  work  because  the  nozzle  can  be 
directed  at  curved  and  intricate  surfaces.  Its  use  is  thus 
more  limited  than  the  heat  plate,  and  most  successfully 
used  in  conjunction  with  the  heat  plate.  For  example,  it 
takes  about  two  to  three  hours  to  strip  a  paneled  door 
with  a  heat  gun,  but  if  used  in  combination  with  a  heat 
plate  for  the  large,  flat  area,  the  time  can  usually  be  cut  in 
half.  Although  a  heat  gun  seldom  scorches  wood,  it  can 
cause  fires  (like  the  blow  torch)  if  aimed  at  the  dusty 
cavity  between  the  exterior  sheathing  and  siding  and  in¬ 
terior  lath  and  plaster.  A  fire  may  smolder  for  hours  be¬ 
fore  flames  break  through  to  the  surface.  Therefore,  this 
thermal  device  is  best  suited  for  use  on  solid  decorative 
elements,  such  as  molding,  balusters,  fretwork,  or  "ginger¬ 
bread." 


Fig.  14  The  nozzle  on  the  electric  heat  gun  permits  hot  air  to  be 
aimed  into  cavities  on  solid  decorative  elements  such  as  this  ap¬ 
plied  column.  After  the  paint  has  been  sufficiently  softened,  it 
can  be  removed  with  a  profiled  scraper.  Photo:  Charles  E. 
Fisher,  III. 


Not  Recommended 

Blow  Torch:  Blow  torches,  such  as  hand-held  propane  or 
butane  torches,  were  widely  used  in  the  past  for  paint 
removal  because  other  thermal  devices  were  not  availat 
With  this  technique,  the  flame  is  directed  toward  the  pau 
until  it  begins  to  bubble  and  loosen  from  the  surface. 

Then  the  paint  is  scraped  pff  with  a  putty  knife.  Although 
this  is  a  relatively  fast  process,  at  temperatures  between 
3200  and  3800  degrees  Fahrenheit  the  open  flame  is  not 
only  capable  of  burning  a  careless  operator  and  causing 
severe  damage  to  eyes  or  skin,  it  can  easily  scorch  or  ig¬ 
nite  the  wood.  The  other  fire  hazard  is  more  insidious. 
Most  frame  buildings  have  an  air  space  between  the  ex¬ 
terior  sheathing  and  siding  and  interior  lath  and  plaster. 
This  cavity  usually  has  an  accumulation  of  dust  which  is 
also  easily  ignited  by  the  open  flame  of  a  blow  torch. 
Finally,  lead-base  paints  will  vaporize  at  high  tempera¬ 
tures,  releasing  toxic  fumes  that  can  be  unknowingly  in¬ 
haled.  Therefore,  because  both  the  heat  plate  and  the  heat 
gun  are  generally  safer  to  use — that  is,  the  risks  are  much 
more  controllable— the  blow  torch  should  definitely  be 
avoided! 

Summary  of  Thermal  Methods 

Recommended:  Electric  heat  plate,  electric  heat  gun. 
Applicable  areas  of  building:  Electric  heat  plate — flat  sur¬ 
faces  such  as  siding,  eaves,  sash,  sills,  doors.  Electric  heat 
gun — solid  decorative  molding,  balusters,  fretwork,  or 
"gingerbread." 

For  use  on:  Class  III  conditions. 

Health/Safety  factors:  Take  precautions  against  eye 
damage  and  fire.  Dispose  of  lead  paint  residue  properly. 
Not  Recommended:  Blow  torch. 

•  Chemical  Methods 

With  the  availability  of  effective  thermal  methods  for 
total  paint  removal,  the  need  for  chemical  methods — in 
the  context  of  preparing  historic  exterior  woodwork  for 
repainting— becomes  quite  limited.  Solvent-base  or  caustic 
strippers  may,  however,  play  a  supplemental  role  in  a 
number  of  situations,  including: 

•  Removing  paint  residue  from  intricate  decorative 
features,  or  in  cracks  or  hard  to  reach  areas  if  a  heat  gun 
has  not  been  completely  effective; 

•  Removing  paint  on  window  muntins  because  heat 
devices  can  easily  break  the  glass; 

•  Removing  varnish  on  exterior  doors  after  all  layers  of 
paint  have  been  removed  by  a  heat  plate/heat  gun  if  the 
original  varnish  finish  is  being  restored; 

•  Removing  paint  from  detachable  wooden  elements 
such  as  exterior  shutters,  balusters,  columns,  and  doors 
by  dip-stripping  when  other  methods  are  too  laborious. 

Recommended  Chemical  Methods 
(Use  With  Extreme  Caution) 

Because  all  chemical  paint  removers  can  involve  potential 
health  and  safety  hazards,  no  wholehearted  recommenda¬ 
tions  can  be  made  from  that  standpoint.  Commonly  known 
as  "paint  removers"  or  "strippers,"  both  solvent-base  or 
caustic  products  are  commercially  available  that,  when 
poured,  brushed,  or  sprayed  on  painted  exterior  wood 
work  are  capable  of  softening  several  layers  of  paint  av 
time  so  that  the  resulting  "sludge" — which  should  be 
remembered  is  nothing  less  than  the  sequence  of  historic 
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paint  layers — can  be  removed  with  a  putty  knife. 
Detachable  wood  elements  such  as  exterior  shutters  can 
also  be  ''dip-stripped." 

Solvent-base  Strippers:  The  formulas  tend  to  vary,  but 
generally  consist  of  combinations  of  organic  solvents  such 
as  methylene  chloride,  isopropanol,  toluol,  xylol,  and 
methanol;  thickeners  such  as  methyl  cellulose;  and  various 
additives  such  as  paraffin  wax  used  to  prevent  the  volatile 
solvents  from  evaporating  before  they  have  time  to  soak 
through  multiple  layers  of  paint.  Thus,  while  some 
solvent-base  strippers  are  quite  thin  and  therefore  un¬ 
suitable  for  use  on  vertical  surfaces,  others,  called  "semi¬ 
paste"  strippers,  are  formulated  for  use  on  vertical  sur¬ 
faces  or  the  underside  of  horizontal  surfaces. 

However,  whether  liquid  or  semi-paste,  there  are  two/ 
important  points  to  stress  when  using  any  solvent-base 
stripper:  First,  the  vapors  from  the  organic  chemicals  can 
be  highly  toxic  if  inhaled;  skin  contact  is  equally  danger¬ 
ous  because  the  solvents  can  be  absorbed;  second,  many 
solvent-base  strippers  are  flammable.  Even  though  appli¬ 
cation  out-of-doors  may  somewhat  mitigate  health  and 
safety  hazards,  a  respirator  with  special  filters  for  organic 
solvents  is  recommended  and,  of  course,  solvent-base 
strippers  should  never  be  used  around  open  flames,  lighted 
cigarettes,  or  with  steel  wool  around  electrical  outlets. 

Although  appearing  to  be  the  simplest  for  exterior  use, 
a  particular  type  of  solvent-base  stripper  needs  to  be  men¬ 
tioned  here  because  it  can  actually  cause  the  most  prob¬ 
lems.  Known  as  "water-rinsable,"  such  products  have  a 
high  proportion  of  methylene  chloride  together  with  emul¬ 
sifiers.  Although  the  dissolved  paint  can  be  rinsed  off  with 
water  with  a  minimum  of  scraping,  this  ultimately  creates 
more  of  a  problem  in  cleaning  up  and  properly  disposing 
of  the  sludge.  In  addition,  these  strippers  can  leave  a 
gummy  residue  on  the  wood  that  requires  removal  with 
solvents.  Finally,  water-rinsable  strippers  tend  to  raise  the 
grain  of  the  wood  more  than  regular  strippers. 

On  balance,  then,  the  regular  strippers  would  seem  to 
work  just  as  well  for  exterior  purposes  and  are  perhaps 
even  better  from  the  standpoint  of  proper  lead  sludge 
disposal  because  they  must  be  hand  scraped  as  opposed  to 
rinsed  off  (a  coffee-can  with  a  wire  stretched  across  the 
top  is  one  effective  way  to  collect  the  sludge;  when  the 
putty  knife  is  run  across  the  wire,  the  sludge  simply  falls 
into  the  can.  Then,  when  the  can  is  filled,  the  wire  is 
removed,  the  can  capped,  and  the  lead  paint  sludge  dis¬ 
posed  of  according  to  local  health  regulations). 

Caustic  Strippers:  Until  the  advent  of  solvent-base  strip¬ 
pers,  caustic  strippers  were  used  exclusively  when  a 
chemical  method  was  deemed  appropriate  for  total  paint 
removal  prior  to  repainting  or  refinishing.  Now,  it  is  more 
difficult  to  find  commercially  prepared  caustic  solutions  in 
hardware  and  paint  stores  for  home-owner  use  with  the 
exception  of  lye  (caustic  soda)  because  solvent-base 
strippers  packaged  in  small  quantities  tend  to  dominate 
the  market. 

Most  commercial  dip  stripping  companies,  however, 
continue  to  use  variations  of  the  caustic  bath  process 
because  it  is  still  the  cheapest  method  available  for  remov¬ 
ing  paint.  Generally,  dip  stripping  should  be  left  to 
professional  companies  because  caustic  solutions  can 
dissolve  skin  and  permanently  damage  eyes  as  well  as 
present  serious  disposal  problems  in  large  quantities. 

If  exterior  shutters  or  other  detachable  elements  are  be¬ 


ing  sent  out^  for  stripping  in  a  caustic  solution,  it  is  wise 
to  see  samples  of  the  company's  finished  work.  While 
some  companies  do  a  first-rate  job,  others  can  leave  a 
residue  of  paint  in  carvings  and  grooves.  Wooden  ele¬ 
ments  may  also  be  soaked  too  long  so  that  the  wood 
grain  is  raised  and  roughened,  requiring  extensive  hand 
sanding  later.  In  addition,  assurances  should  be  given  by 
these  companies  that  caustic  paint  removers  will  be 
neutralized  with  a  mild  acid  solution  or  at  least 
thoroughly  rinsed  with  water  after  dipping  (a  caustic 
residue  makes  the  wood  feel  slippery).  If  this  is  not  done, 
the  lye  residue  will  cause  new  paint  to  fail. 

Summary  of  Chemical  Methods 

Recommended,  with  extreme  caution:  Solvent-base  strip¬ 
pers,  caustic  strippers. 

Applicable  areas  of  buildings:  decorative  features,  window 
mimtins,  doors,  exterior  shutters,  columns,  balusters,  and 
railings. 

For  use  on:  Class  III  Conditions. 

Health/Safety  factors:  Take  precautions  against  inhaling 
toxic  vapors;  fire;  eye  damage;  and  chemical  poisoning 
from  skin  contact.  Dispose  of  lead  residue  properly 

General  Paint  Type  Recommendations 

Based  on  the  assumption  that  the  exterior  wood  has  been 
painted  with  oil  paint  many  times  in  the  past  and  the  ex¬ 
isting  top  coat  is  therefore  also  an  oil  paint,  *  it  is  recom¬ 
mended  that  for  CLASS  I  and  CLASS  II  paint  surface  con¬ 
ditions,  a  top  coat  of  high  quality  oil  paint  be  applied 
when  repainting.  The  reason  for  recommending  oil  rather 
than  latex  paints  is  that  a  coat  of  latex  paint  applied 
directly  over  old  oil  paint  is  more  apt  to  fail.  The  con¬ 
siderations  are  twofold.  First,  because  oil  paints  continue 
to  harden  with  age,  the  old  surface  is  sensitive  to  the 
added  stress  of  shrinkage  which  occurs  as  a  new  coat  of 
paint  dries.  Oil  paints  shrink  less  upon  drying  than  latex 
paints  and  thus  do  not  have  as  great  a  tendency  to  pull 
the  old  paint  loose.  Second,  when  exterior  oil  paints  age, 
the  binder  releases  pigment  particles,  causing  a  chalky 
surface.  Although  for  best  results,  the  chalk  (or  dirt,  etc.) 
should  always  be  cleaned  off  prior  to  repainting,  a  coat  of 
new  oil  paint  is  more  able  to  penetrate  a  chalky  residue 
and  adhere  than  is  latex  paint.  Therefore,  unless  it  is 
possible  to  thoroughly  clean  a  heavy  chalked  surface,  oil 
paints— on  balance— give  better  adhesion. 

If  however,  a  latex  top  coat  is  going  to  be  applied  over 
several  layers  of  old  oil  paint,  an  oil  primer  should  be 
applied  first  (the  oil  primer  creates  a  flat,  porous  surface 
to  which  the  latex  can  adhere).  After  the  primer  has 
thoroughly  dried,  a  latex  top  coat  may  be  applied.  In  the 
long  run,  changing  paint  types  is  more  time  consuming 
and  expensive.  An  application  of  a  new  oil-type  top  coat 
on  the  old  oil  paint  is,  thus,  the  preferred  course  of 
action. 


•  Marking  the  original  location  of  the  shutter  by  number  (either  by  stamping 
numbers  into  the  end  grain  with  metal  numeral  dies  or  cutting  numbers  into  the 
end  with  a  pen  knife)  will  minimize  difficulties  when  rehanging  them. 

*  If  the  top  coat  is  latex  paint  (when  viewed  by  the  naked  eye  or,  preferably,  with 
a  magnifying  glass,  it  looks  like  a  series  of  liny  craters)  it  may  either  be  repainted 
with  new  latex  paint  or  with  oil  paint.  Normal  surface  preparation  should  precede 
any  repainting. 
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If  CLASS  III  conditions  have  necessitated  total  paint 
removal,  there  are  two  options,  both  of  which  assure  pro¬ 
tection  of  the  exterior  wood:  (1)  an  oil  primer  may  be  ap¬ 
plied  followed  by  an  oil-type  top  coat,  preferably  by  the 
same  manufacturer;  or  (2)  an  oil  primer  may  be  applied 
followed  by  a  latex  top  coat,  again  using  the  same  brand 
of  paint.  It  should  also  be  noted  that  primers  were  never 
intended  to  withstand  the  effects  of  weathering;  therefore, 
the  top  coat  should  be  applied  as  soon  as  possible  after 
the  primer  has  dried. 

Conclusion 

The  recommendations  outlined  in  this  Brief  are  cautious 
because  at  present  there  is  no  completely  safe  and  effec-/ 
tive  method  of  removing  old  paint  from  exterior  wood¬ 
work.  This  has  necessarily  eliminated  descriptions  of 
several  methods  still  in  a  developmental  or  experimental 
stage,  which  can  therefore  neither  be  recommended  nor 
precluded  from  future  recommendation.  With  the  ever- 
increasing  number  of  buildings  being  rehabilitated, 
however,  paint  removal  technology  should  be  stimulated 
and,  in  consequence,  existing  methods  refined  and  new 
methods  developed  which  will  respect  both  the  historic 
wood  and  the  health  and  safety  of  the  operator. 
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The  Seaetaty  of  the  Interior's  "Standards  for  Rehat^tation"  require  that  deteriorated  architectural  features  shall  be  repaired  rather  than 
replaced.  When  the  severity  of  deterioration  requires  removal  of  historic  material,  its  replacement  should  match  the  material  being  replaced 
in  composition,  design,  color,  texture,  and  other  visual  qualities. 


"Concrete"  is  a  name  applied  to  any  of  a  number  of 
compositions  consisting  of  sand,  gravel,  crushed  stone, 
or  other  coarse  material,  bound  together  with  various 
kinds  of  cementitious  materials,  such  as  lime  or 
cements.  When  water  is  added,  the  mix  imdergoes  a 
chemical  reaction  and  hardens.  An  extraordineirily  ver¬ 
satile  building  material,  concrete  is  used  for  the 
utilitarian,  the  ornamental,  and  the  monumental.  While 
early  proponents  of  modem  concrete  considered  it  to 
be  f>ermanent,  it  is,  like  all  materials,  subject  to 
deterioration.  This  Brief  surveys  the  principal  problems 
posed  by  concrete  deterioration,  their  likely  causes,  and 
approaches  to  their  remedies.  In  almost  every  instance, 
remedial  work  should  only  be  undertaken  by  qualified 
professionals.  Faulty  concrete  repair  can  worsen  stmc- 
tural  problems  and  lead  to  further  damage  or  safety 
hazards.  Concrete  repairs  are  not  the  province  of  do- 
it-yourselfers.  Consequently,  the  corrective  measures 
discussed  here  are  included  for  general  information 
purposes  only;  they  do  not  provide  "how  to"  advice. 


fflSTORICAL  OVERVIEW 

The  Romans  found  that  the  mixture  of  lime  putty  with 
pozzolana,  a  fine  volcanic  ash,  would  harden  imder 
water.  The  result  was  possibly  the  first  hydraulic  ce¬ 
ment.  It  became  a  major  feature  of  Roman  buflding 
practice,  and  was  used  in  many  buildings  and  engi¬ 
neering  projects  such  as  bridges  and  aqueducts.  Con¬ 
crete  technology  was  kept  alive  during  the  Middle 
Ages  in  Spain  and  Africa,  with  the  Spanish  introduc¬ 
ing  a  form  of  concrete  to  the  New  World  in  the  first 
decades  of  the  16th  century.  It  was  used  by  both  the 
Spanish  and  English  in  coastal  areas  stretching  from 


Florida  to  South  Carolina.  Called  "tapia,"  or  "tabby," 
the  substance  was  a  creamy  white,  monolithic  masonry 
material  composed  of  lime,  sand,  and  an  aggregate  of 
shells,  gravel,  or  stone  mixed  with  water.  This  mass  of 
material  was  placed  between  wooden  forms,  tamped, 
and  allowed  to  dry,  the  building  arising  in  layers, 
about  one  foot  at  a  time. 

Despite  its  early  use,  concrete  was  slow  in  achieving 
widespread  acceptance  as  a  building  material  in  the 
United  States.  In  1853,  the  second  edition  of  Orson  S. 
Fowler's  A  Home  for  All  publicized  the  advantages  of 
"gravel  wall"  construction  to  a  wide  audience,  and 
poured  gravel  wall  buildings  appeared  across  the 
United  States  (see  fig.  1).  Seguin,  Texas,  35  miles  east 


Fig,  1.  Milton  House,  Milton,  Wisconsin  (1S44).  An  early  example  of 
gravel  xvall  construction  xoith  12-  to  t5-inch  thidc  monolithic  concrete 
zvalls  coated  on  the  exterior  with  stucco.  Photo:  William  B.  Coriey, 


of  San  Antonio,  came  to  be  called  ''The  Mother  of 
Concrete  Qties"  for  some  90  concrete  buildings  made 
from  local  "lime  water"  and  gravel  (see  fig.  2).  Im¬ 
pressed  by  the  economic  advantages  of  poured  gravel 
wall  or  "lime-grout"  construction,  the  Quartermaster 
General's  Office  of  the  War  Department  embarked  on 
a  campaign  to  improve  the  quality  of  building  for  fron¬ 
tier  military  posts.  As  a  result,  lime-grout  structures 
were  built  at  several  western  posts,  such  as  the 
buildings  that  were  constructed  with  12-  or  18-inch- 
thick  walls  at  Fort  Laramie,  Wyoming  between  1872 
and  1885.  By  the  1880s  sufficient  experience  had  been 
gained  with  unreinforced  concrete  to  permit  construc¬ 
tion  of  much  larger  buildings.  The  Ponce  de  Leon 
Hotel  in  St.  Augustine,  Florida,  is  a  notable  example 
from  this  period  (see  fig.  3). 

Reinforced  concrete  in  the  United  States  dates  from 
1860,  when  S.T.  Fowler  obtained  a  patent  for  a  rein¬ 
forced  concrete  wall.  In  the  early  1870s  William  E. 
Ward  built  his  own  house  in  Port  Qiester,  New  York, 
using  concrete  reinforced  with  iron  rods  for  all  struc¬ 
tural  elements.  Despite  these  developments,  such  con¬ 
struction  remained  a  novelty  until  after  1880,  when  in¬ 


Fig.  2.  Sebastopol  House,  Segutn,  Texas  (1856),  This  Greek  Revival 
dwelling  is  one  of  the  few  remaining  poured4n-place  concrete  structures  in 
this  Texas  town  noted  for  its  coitstruction  of  over  90  concrete  buildings  in 
the  mid-nineteenth  century.  The  high  parapets  surrounding  the  flat  roof 
were  lined  and  served  as  a  water  reservoir  to  cool  the  house.  Photo:  Texas 
Historical  Commission, 


Fig,  3.  Ponce  de  Leon  Hotel,  St,  Augustine,  Florida  (1885-87).  An  exam¬ 
ple  of  unreinforced  concrete  used  on  a  grand  scale,  this  Spanish  Colonial 
Revixxil  hotel  zoos  designed  by  Carrere  and  Hastings  and  commissioned  by 
railroad  magnate  Henry  Flagler.  The  building  now  serves  as  the  main 
campus  hall  for  Flagler  College.  Photo:  Flagler  College. 


novations  introduced  by  Ernest  L.  Ransome  made  rein¬ 
forced  concrete  more  practicable.  The  invention  of  the 
horizontal  rotary  kiln  allowed  production  of  a  cheape’^ 
more  uniform  and  reliable  cement,  and  led  to  the 
greatly  increased  acceptance  of  concrete  after  1900. 

During  the  early  20th  century  Ransome  in  Beverly, 
Massachusetts,  Albert  Kahn  in  Detroit,  and  Richard  E. 
Schmidt  in  Chicago  promoted  concrete  for  utilitarian 
buildings  with  their  "factory  style,"  featuring  an  ex¬ 
posed  concrete  skeleton  filled  with  expanses  of  glass. 
Thomas  Edison's  cast-in-place  reinforced  concrete 
homes  in  Union  Township,  New  Jersey,  proclaimed  a 
similarly  functional  emphasis  in  residential  construc¬ 
tion  (see  fig.  4).  From  the  1920s  onward,  concrete 
began  to  be  used  with  spectacular  design  results:  in 
James  J.  Earley  and  Louis  Bourgeois'  exuberant,  grace¬ 
ful  Baha'i  Temple  in  Wilmette,  Illinois  (see  cover);  and 
in  Frank  Lloyd  Wright's  meisterpiece  "Fallingwater" 
near  Mill  Rim,  Pennsylvania  (see  fig.  5).  Eero 
Saarinen's  soaring  Terminal  Building  at  Dulles  Interna¬ 
tional  Airport  outside  Washington,  D.C.,  exemplifies 
the  masterful  use  of  concrete  achieved  in  the  Modem 
era. 


Fig.  4.  Thomas  A.  Edison's  Cast-in-Place  Houses,  Union  Towrtship,  New 
Jersey  (1909).  This  construction  photo  shotvs  the  formwork  for  the  cast-in¬ 
place  reinforced  ccmcrete  houses  Imilt  as  low-cost  housing  using  a  standard 
25-  by  30- foot  module.  Photo:  Edison  National  Historical  Site. 


Fig.  5.  "Fallingwater/' 
near  Mill  Run,  Penn¬ 
sylvania  (1936-37).  This 
dramatic  reinforced  con¬ 
crete  residence  by  Frank 
Lloyd  V/right  is  anchored 
into  bedrock  on  the 
hillside  and  cantilevered 
over  the  stream.  The  'll 
tensile  strength  of  reir 
forced  concrete  made  ti  s 
type  of  construction  possi¬ 
ble.  Photo:  Paul  Mayen. 
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fig.  6.  Battery  Fortifications,  Ft.  Washington,  Maryland  (1891-97).  This 
unreinforced  concrete  fortification  exhibits  several  kinds  of  deterioration: 
the  diagonal  structural  crack  due  to  uneven  settlement,  the  long  horizontal 
crack  at  the  cold  joint,  the  spalling  of  the  concrete  surface  coating,  and 
vegetative  growth.  Photo:  Sharon  C  Park,  AlA. 


Fig.  8.  Meridian  HiU,  Washington,  D.C  (1934;.  This  mnfbrced  concrete 
pier  has  lost  much  dfits  pn^ecting  molding  parUy  from  accidental  impact 
end  partly  from  spoiling  induced  by  freeze-thaw  action.  Evidence  of 
moisture  leaching  out  from  the  interior  through  cracks  is  seen  as  white 
d^xts  on  the  surface  of  this  exposed  aggregate  concrete.  Photo:  Lee  H 
Nelson,  FAIA. 


gregates  were  not  always  properly  graded  by  size  to 
ensure  an  even  distribution  of  elements  from  small  to 
l^ge.  The  use  of  aggregates  with  similarly  sized  par- 
tides  normally  produced  a  poorly  consolidated  and 
therefore  weaker  concrete. 


Early  builders  sometimes  inadvertently  compromised 
concrete  by  using  seawater  or  beach  sand  in  the  mix  or 
by  using  calcium  chloride  or  a  similar  salt  as  an  ad¬ 
ditive  to  make  the  concrete  more  "'fireproof/'  A  com¬ 
mon  practice,  imtil  recently,  was  to  add  salt  to 
strengthen  concrete  or  to  lower  the  freezing  point 
during  cold-weather  construction.  These  practices 
cause  problems  over  the  long  term. 

In  addition,  early  concrete  was  not  vibrated  when 
poured  into  forms  as  it  is  today.  More  ofteni  it  was 
tamped  or  rodded  to  consolidate  it,  and  on  floor  slabs 
it  was  often  rolled  with  increasingly  heavier  rollers 
filled  with  water*  These  practices  tended  to  leave  voids 
(areas  of  no  concrete)  at  congested  areas,  such  as  at 
reinforcing  bars  at  column  heads  and  other  critical 
structural  locations.  Areas  of  connecting  voids  seen 
when  concrete  forms  are  removed  are  known  as 
"honeycombs"  and  can  reduce  the  protective  cover 
over  the  reinforcing  bars. 

Other  problems  caused  by  poor  worknuinship  are 
not  unknown  today.  If  the  first  layer  of  concrete  is 
allowed  to  harden  before  the  next  one  is  poured  next 
to  or  on  top  of  it,  joints  can  form  at  the  interface  of 
the  layers.  In  some  cases,  these  "cold  joints"  visibly 
detract  from  the  archit&ture,  but  are  otherwise  harm¬ 
less.  In  other  cases,  "cold  joints"  can  permit  water  to 
infiltrate,  and  subsequent  free-thaw  action  can  cause 
the  joints  to  move.  Dirt  packed  in  the  joints  allows 
weeds  to  grow,  further  opening  paths  for  water  to 
enter.  Inadequate  curing  can  also  lead  to  problems.  If 
moisture  leaves  newly  poured  concrete  too  rapidly 
because  of  low  humidity,  excessive  exposure  to  sun  or 
wind,  or  use  of  too  porous  a  substrate,  the  concrete 
will  develop  shrinkage  cracks  and  will  not  reach  its  full 
potential  strength. 

Structural  Design  Defects  in  historic  concrete  structures 
can  be  an  important  cause  of  deterioration.  For  exam¬ 
ple,  the  amoimt  of  protective  concrete  cover  around 
reinforcing  bars  was  often  insufficient.  Another  design 
problem  in  early  concrete  buildings  is  related  to  the 
absence  of  standards  for  expansion-contraction  joints  to 
prevent  stresses  caused  by  thermal  movements,  which 
may  result  in  cracking. 

Improper  Maintenance  of  historic  buildings  can  cause 
long-term  deterioration  of  concrete.  Water  is  a  prin¬ 
cipal  source  of  damage  to  historic  concrete  (as  to 
almost  every  other  material)  and  prolonged  exposure 
to  it  can  cause  serious  problems.  Ururepaired  roof  and 
plumbing  leaks,  leaks  through  exterior  dadding,  and 
unchecked  absorption  of  water  from  damp  earA  are 
potential  sources  of  building  problems.  Deferred  repair 
of  cracks  allowing  water  penetration  and  freeze-thaw 
attacks  can  even  cause  a  structure  to  collapse.  In  some 
cases  the  application  of  waterproof  surface  coatings  can 
aggravate  moistme-related  problems  by  trapping  water 
vapor  within  the  underlying  material. 


MAJOR  SIGNS  OF  CONCRETE 
DETERIORATION 

Cracking  occurs  over  time  in  virtually  all  concrete. 
Cracks  vary  in  depth,  width,  direction,  pattern,  loca¬ 
tion,  and  cause.  Cracks  can  be  either  active  or  dormant 
(inactive).  Active  cracks  widen,  deepen,  or  migrate 
through  the  concrete.  Dormant  cracks  remain  un¬ 
changed.  Some  dormant  cracks,  such  as  those  caused 
by  shrinkage  during  the  curing  process,  pose  no 
danger,  but  if  left  unrepaired,  they  can  provide  conve¬ 
nient  channels  for  moisture  penetration,  which  normal¬ 
ly  causes  further  damage. 

Structural  cracks  can  result  from  temporary  or  con¬ 
tinued  overloads,  uneven  foundation  settling,  or 
original  design  inadequacies.  Structural  crad^  are  ac¬ 
tive  if  the  overload  is  continued  or  if  settlement  is 
ongoing;  they  are  dormant  if  the  temporary  overloads 
have  been  removed,  or  if  differential  settlement  has 
stabilized.  Thermally-induced  cracks  result  from 
stresses  produced  by  temperature  changes.  They  fre¬ 
quently  occur  at  the  ends  or  comers  of  older  concrete 
structures  built  without  expansion  joints  capable  of 
relieving  such  stresses.  Random  surface  cracks  (also 
called  "map"  cracks  due  to  their  resemblance  to  the 
lines  on  a  road  map)  that  deepen  over  time  and  exude 
a  white  gel  that  hardens  on  the  surface  are  caused  by 
an  adverse  reaction  between  the  alkalis  in  a  cement 
and  some  aggregates. 

Since  superficial  repairs  that  do  not  eliminate 
underlying  causes  wfll  only  tend  to  aggravate  prob¬ 
lems,  professional  consultation  is  recommended  in 
almost  every  instance  where  noticable  cracking  occurs. 

Spalling  is  the  loss  of  surface  material  in  patches  of 
varying  size.  It  occurs  when  reinforcing  bars  corrode, 
thus  creating  high  stresses  within  the  concrete.  As  a 
result,  chunks  of  concrete  pop  off  from  the  surface. 
Similar  damage  can  occur  when  water  absorbed  by 
porous  aggregates  freezes.  Vapor-proof  paints  or 
sealcints,  which  trap  moisture  beneath  the  surface  of 
the  impermeable  barrier,  also  can  cause  spalling.  Spall¬ 
ing  may  also  result  from  the  improper  consolidation  of 
concrete  during  construction.  In  this  case,  water-rich 
cement  paste  rises  to  the  surface  (a  condition  known 
as  laitcince).  The  surface  weakness  encourages  scaling, 
which  is  spalling  in  thin  layers. 

Deflection  is  the  bending  or  sagging  of  concrete 
beams,  columns,  joists,  or  slabs,  and  can  seriously  af¬ 
fect  both  the  sfrength  and  structural  soimdness  of  con¬ 
crete.  It  can  be  produced  by  overloading,  by  corrosion, 
by  inadequate  construction  techniques  (use  of  low- 
strength  concrete  or  undersized  reinforcing  bars,  for 
example),  or  by  concrete  creep  (long-term  shrinkage). 
Corrosion  may  cause  deflection  by  weakening  and 
ultimately  destroying  the  bond  between  the  rebar  and 
the  concrete,  and  finally  by  destroying  the  reinforcing 
bars  themselves.  Deflection  of  this  type  is  preceded  b^ 
significant  cracking  at  the  bottom  of  the  beams  or  at 
column  supports.  Deflection  in  a  structure  without 
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widespread  cracking,  spalling,  or  corrosion  is  frequent¬ 
ly  due  to  concrete  creep. 

Stains  can  be  produced  by  alkali-aggregate  reaction, 
which  forms  a  white  gel  exuding  through  cracks  and 
hardening  as  a  white  stain  on  the  surface.  Ef¬ 
florescence  is  a  white,  powdery  stain  produced  by  the 
leaching  of  lime  from  Portland  cement,  or  1^  the  pre- 
World  War  n  practice  of  adding  lime  to  whiten  the 
concrete.  Discoloration  can  also  result  frx>m  iwptals  in¬ 
serted  into  the  concrete,  or  from  corrosiori  products 
dripping  onto  the  surface. 

Eroshn  is  tfie  weathering  of  the  concrete  surface  by 
wind,  rain,  snow,  and  salt  air  or  spray.  Erosion  can 
also  be  caused  by  the  mechanical  action  of  water  chan¬ 
neled  over  concrete,  by  the  lack  of  drip  grooves  in 
beltcourses  and  sills,  and  by  inadequate  drainage. 

Corrosion,  the  rusting  of  reinforcing  bars  in  Concrete, 
can  be  a  most  serious  problem.  Normally,  ethbedded 
reinforcing  bars  are  protected  against  cortosicm  be¬ 
ing  buried  within  the  mass  of  die  concrete  and  by  die 
high  alkalinity  of  the  concrete  itself.  This  protection, 
however,  can  be  destroyed  in  two  ways.  First,  by  car- 
bonation,  which  occurs  when  carbon  dioxide  in  the  air 
reacts  chemically  with  cement  paste  at  the  surface  and 
reduces  the  alkalinity  Of  the  concrete.  Second,  chloride 
ions  from  salts  combine  with  moisture  to  produce  an 
electroI)rte  that  effectively  corrodes  the  reinforcing  bars. 
Chlorides  may  come  from  seawater  additives  in  the 
original  mix,  or  from  prolonged  contact  with  salt  spray 
or  de-idng  salts.  Regardless  of  the  cause,  corrosion  of 
reinforcing  bars  produces  rust,  which  occupies  signifi- 
cantiy  more  space  than  the  original  metal,  and  causes 
expansive  forces  within  the  concrete.  Cracking  and 
spalling  are  frequent  results.  In  addition,  the  load- 
carrying  capacity  of  the  structure  can  be  diminished  by 
the  loss  of  concrete,  by  the  loss  of  bond  between  rein¬ 
forcing  bars  and  concrete,  and  by  the  decrease  in 
thickness  of  the  reinforcing  bars  themselves.  Rust 
stains  on  the  surface  of  the  concrete  are  an  indication 
that  internal  corrosion  is  taking  place. 


PLANNING  FOR  CONCRETE  PRESERVATION 

Whatever  the  causes  of  deterioration,  careful  analysis, 
supplemented  by  testing,  is  vital  to  the  success  of  any 
hi^oric  concrete  repair  project.  Undertaken  1^  ex¬ 
perienced  engineers  or  architects,  the  basic  steps  in  a 
program  of  testing  and  analysis  are  document  review, 
field  survey,  testing,  and  analysis. 

Document  Review.  While  plans  and  specifications  for 
older  concrete  buildings  are  rarely  extant,  they  can  be 
an  invaluable  aid,  and  every  attempt  should  be  made 
to  find  them.  They  may  provide  information  on  the  in¬ 
tended  composition  of  the  concrete  mix,  or  on  the  type 
and  location  of  reinforcing  bars.  Old  photographs, 
records  of  previous  repairs,  documents  for  buildings  of 
the  same  basic  construction  or  age,  and  news  reports 


may  also  document  original  construction  or  changes 
over  time. 

Field  Survey.  A  thorough  visual  examination  can 
assist  in  locating  and  recording  the  type,  extent,  and 
severity  of  stress,  deterioration,  and  damage. 

Testing.  Two  types  of  testing,  on-site  and  laboratory, 
can  supplement  the  field  condition  survey  as 
necessary.  On-site,  nondestructive  testing  may  include 
use  of  a  calibrated  metal  detector  or  sonic  tests  to 
locate  the  position,  depth,  and  direction  of  reinforcing 
bars  (see  frg.  9).  Voids  can  frcequentiy  be  detected  by 
"sounding"  witia  a  metal  hammer.  Chains  about 
30  inches  long  attached  to  a  2-fboMong  crossbar, 
dragged  over  the  slabs  while  listening  fr>r  hollow 
reveiberations,  can  locate  areas  of  slabs  tiiat  have 
delaminated.  In  order  to  find  areas  <rf  walls  that  allow 
moisture  to  penetrate  to  the  building  interior,  areas 
may  be  tested  from  the  outside  by  spraying  water  at 
the  walls  and  then  inspecting  the  interior  for  water.  If 
leaks  are  not  readily  apparent,  sophisticated  equipment 
is  available  to  measure  tiie  water  permeabili^  of  con¬ 
crete  walls. 

If  more  detailed  examinations  are  required,  non¬ 
destructive  instruments  are  available  that  can  assist  in 
determining  the  presence  of  voids  or  internal  cracks, 
the  location  and  size  of  rebars,  and  the  strength  of  the 
conaete.  Laboratory  testing  can  be  invaluable  in  deter¬ 
mining  the  composition  and  characteristics  of  historic 
concrete  and  in  formulating  a  compatible  design  mix 


Fig.  9.  Nondestmctive  sonic  tests  are  one  way  of  determining  the  location 
and  soundness  of  internal  reinforcing  bars  and  the  hardness  of  the  con¬ 
cise.  There  are  a  variety  of  other  nondestructive  tests  provided  by  profes¬ 
sional  consultants  that  will  hdp  in  the  evaluation  of  the  structural  integri¬ 
ty  of  concrete  prior  to  major  repair  ti^.  Photo:  Feld,  Kaminetticy  and 
Cohen  and  American  Concrete  Institute. 
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for  repair  materials  (see  fig.  10).  These  tests,  however, 
are  expensive.  A  well-equipped  concrete  laboratory  can 
analyze  concrete  samples  for  strength,  alkalinity,  car- 
bonation,  porosity,  alkali-aggregate  reaction,  presence 
of  chlorides,  and  past  compostion. 


f  10,  Testing  of  actual  samples  of  concrete  in  the  lab  mag  he  necessaiy 
to  determine  the  strength  and  condition  of  the  concrete.  In  this  sample, 
the  surface,  which  is  lighter  than  the  sound  concrete  core,  shows  that  car- 
bonation  has  taken  place.  Carbonation  reduces  the  alkalinity  in  concrete 
and  may  hasten  corrosion  of  reinforcing  bars  dose  to  the  surface.  Photo: 
Stella  L.  Marusin. 

Analysis.  Analysis  is  probably  the  most  important 
step  in  the  process  of  evaluation.  As  survey  and  test 
results  are  revised  in  conjimction  with  avaUable 
documentation,  the  analysis  should  focus  on  determin¬ 
ing  the  nature  and  causes  of  the  concrete  problems,  on 
assessing  both  the  short-term  and  long-term  effects  of 
the  deterioration,  and  on  formulating  proper  remedial 
measures. 

CONCRETE  REPAIR 

Repairs  shoxild  be  imdertaken  only  after  the  planning 
measures  outlined  above  have  been  followed.  Repair  of 
historic  concrete  may  consist  of  either  patching  the 
historic  material  or  filling  in  with  new  material  worked 
to  match  the  historic  material.  If  replacement  is 
necessary,  duplication  of  historic  materials  and  detail¬ 
ing  shordd  be  as  exact  as  possible  to  assure  a  repair 
that  is  functionally  and  aesthetically  acceptable  (see  fig. 
11).  The  correction  and  elimination  of  concrete  prob¬ 
lems  can  be  difficult,  time-consuming,  and  costly.  Yet 
the  temptation  to  resort  to  temporary  solutions  should 
be  avoided,  since  their  failure  can  expose  a  building  to 
further  and  more  serious  deterioration,  and  in  some 
cases  can  mask  xmderlying  structural  problems  that 
coxdd  lead  to  serious  safety  hazards  (see  fig.  12). 

Principal  concrete  repair  treatments  are  <hscussed 
below.  While  they  are  presented  separately  here,  in 
practice,  preservation  projects  typically  incorporate 
multiple  treatments  (see  figs.  13a-i). 


11.  Meridian  Hill,  Washington,  D.C  (1934).  It  is  important  to 
match  the  vistud  qualities,  such  as  color  and  texture,  when  repairs  or 
replacement  sections  are  undertaken.  In  this  case,  the  new  replacement 


step,  located  second  from  the  left,  matches  the  origirud  pebble-finish  suf¬ 
fice  of  the  adjacent  historic  steps.  Photo:  Sharon  C.  Park,  AlA. 


Fig.  12.  Without  proper  preparation  and  correction  of  a  pre-existing  prob¬ 
lem,  repairs  will  fad.  Insufficient  concrete  at  the  surface  caused  this  patch 
around  a  reinfordng  bar  to  fad  within  a  year.  In  this  case,  a  structural 
engineer  should  have  assessed  the  need  for  this  rod  so  close  to  the  surface. 
Redundant  rods  are  often  cut  out  prior  to  patching.  Photo:  Alonzo  White. 
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tig.  13a.  Buckling  concrete  under  a  painted  surface  indicates  underly¬ 
ing  deterioration.  It  is  often  difficult  to  assess  the  amount  of  deteriora¬ 
tion  until  the  area  has  been  cleaned  and  examined  dosdy. 


Tig.  13b.  Upon  removal  of  the  deteriorated  surface,  a  podcet  of  poorly 
mixed  concrete  (mostly  sand  and  gmod)  was  easily  diiseled  out.  The 
rdnforcing  rods  xoere  in  good  condition. 


Fig.  13c.  Narrow  cracks  often  need  to  be  widened  to  receive  concrete 
patches.  Here  a  pneumatic  chisel  is  being  used. 


Fig.  13d.  Deteriorated  or  redundant  reinfordng  bars  are  removed  after 
evaluation  by  a  structural  engineer.  An  acetylene  torch  is  being  used  to 
cut  out  the  bars. 


Fig.  13e.  A  spalled  area  of  concrete  has  been  cleaned  back  to  a  sound 
surface,  and  is  being  coated  with  a  bonding  agent  to  increase  adherence 
of  the  new  concrete  patch. 


Fig.  ISf.  Workmen  are  applying  patching  concrete  and  using  a  trozoel 
to  form  ridges  to  match  the  appearance  of  the  historic  concrete  ridges 
that  were  origirudly  created  the  form  boards. 


^  brush  is  used  to  smooth  the  patch  and  to  blend  it 
with  the  adjacent  historic  concrete. 


Fig.  13a-i.  Virginia  Heating  Plant,  Arlington,  Virginia  (19il).  This  rein¬ 
forced  concrete  building  exhibits  several  serious  problems,  including  crack¬ 
ing,  spalling,  and  corrosion  of  reinforcing  bars.  As  a  result  of  careful  plan¬ 
ning  and  close  supervision,  successful  repairs  have  been  carried  out. 

Photos:  Alonzo  White  and  Sharon  C  Park,  AIA. 


Fig.  13h.  This  active  erode  at  a  window  siU  and  in  the  foundation  wcdl 
has  been  filled  unth  a  flexible  sealant.  This  area  zoos  subsequently 
painted  with  a  masonry  paint  compatible  unth  the  sealant. 
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Fig.  13i.  Upon  completion  of  all  repairs,  the  building  ivas  painted.  Tl 
finished  repair  of  the  deterioration  seen  in  13a  and  h  is  shown  in  this 
photograph.  The  patch  matches  the  texture  and  detailing  of  the 
historic  concrete. 
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Repair  of  Cracking.  Hairline,  nonstnictural  cracks  that 
show  no  sign  of  worsening  normally  need  not  be 
repaired.  Cracks  larger  than  hairline  cracks,  but  less 
han  approximately  one-sixteenth  of  an  inch,  can  be 
repaired  with  a  mix  of  cement  and  water.  If  the  cradc 
is  wider  than  one-sixteenth  of  an  inch,  fine  sand 
should  be  added  to  the  mix  to  allow  for  greater  com- 
pactibility,  and  to  reduce  shrinkage  during  drying. 
Reid  tri^  will  determine  whether  the  crack  should  be 
routed  (widened  and  deepened)  minimally  before 
patching  to  allow  sufficient  penetration  of  the  patching 
material.  To  ensure  a  long-term  repair,  the  patching 
materials  should  be  caref^y  selected  to  be  rnmp^tible 
with  the  mdsting  concrete  as  well  as  with  subsequent 
surface  treatments  such  as  paint  or  stucco. 

When  it  is  desirable  to  reestablish  ffie  structural  in¬ 
tegrity  of  a  concrete  structure  involving  dormant 
cracks,  epoxy  injection  repair  should  be  considered. 

An  epoxy  injection  repair  is  made  by  sealing  die  crack 
on  both  sides  of  a  wall  or  a  structural  member  with  an 
epojqr  mortar,  leaving  small  holes,  or  "ports"  to 
receive  the  epoxy  resin.  After  die  surface  mortar  has 
hardened,  epoxy  is  pumped  into  the  ports.  Once  the 
epoxy  in  the  crack  has  hardened,  the  surface  mortar 
can  be  ground  off,  but  the  repair  may  be  visually 
noticeable.  (It  is  possible  to  inject  epoxy  without  leav- 
ing  noticeable  patches,  but  the  procedure  is  much 
more  complex.) 

Other  cracks  are  active,  changing  their  width  and 
ength.  Active  structural  cracks  will  move  as  loads  are 
added  or  removed.  Thermal  cracks  will  move  as  tem- 
peratmes  fluctuate.  Thus,  expansion<ontraction  joints 
may  have  to  be  introduced  before  repair  is  undertaken. 
Active  cracks  should  be  filled  with  sealants  that  will 
adhere  to  the  sides  of  the  cracks  and  will  compress  or 
expand  during  crack  movement.  The  design,  detailing, 
and  execution  of  sealant-filled  cracks  require  con¬ 
siderable  attention,  or  else  they  will  detract  from  the 
appearance  of  the  historic  building. 

Random  (map)  cracks  throu^out  a  structure  are  dif¬ 
ficult  to  correct,  and  may  be  unrepairable.  Repair,  if 
imdertaken,  requires  removing  the  cracked  concrete. 

A  compatible  concrete  patch  to  replace  the  removed 
concrete  is  then  mstalled.  For  some  buildings  without 
signfficant  historic  finishes,  an  effective  and  economical 
repair  material  is  probably  a  sprayed  concrete  coating, 
troweled  or  brushed  smooth.  Because  the  original  con¬ 
crete  will  ultimately  contaminate  new  concrete, 
bufldings  with  map  cracks  will  present  continuing 
maintenance  problems. 


Repair  of  Spalling.  Repair  of  spalling  entails  removing 
the  loose,  deteriorated  concrete  and  installing  a  com¬ 
patible  patch  that  dovetails  into  the  existing  sound 
'oncrete.  In  order  to  prevent  future  crack  development 
ifter  the  spall  has  been  patched  and  to  ensime  that  the 
patch  matches  the  historic  concrete,  great  attention 


must  be  paid  to  the  treatment  of  rebars,  the  prepara¬ 
tion  of  the  existing  concrete  substrate,  the  selection  of 
compatible  patch  material,  the  development  of  good 
^^titact  between  patch  and  substrate,  and  the  curing  of 
the  patch. 

Once  tile  deteriorated  concrete  in  a  spalled  area  has 
been  removed,  rust  on  the  e?q>osed  rebars  must  be 
removed  by  wire  brush  or  sandblasting.  An  epoxy 
coating  applied  immediately  over  the  cleaned  rebars 
will  diminish  the  possiblity  of  further  corrosion.  As  a 
general  rule,  if  the  rebars  are  so  corroded  that  a  struc¬ 
tural  engineer  determines  they  should  be  replaced, 

/  new  supplemental  reinforcing  bars  will  normally  be  re¬ 
quired,  assuming  that  tiie  rebar  is  important  to  the 
strength  of  the  concrete.  If  not,  it  is  possible  to  cut 
away  the  rebar. 

Propier  preparation  of  tiie  substrate  will  ensure  a 
good  bond  between  the  patch  and  tiie  existing  con¬ 
crete.  If  a  large,  dean  break  or  other  smooth  surface  is 
to  be  patched,  the  contact  area  should  be  roughened 
with  a  hammer  and  chisel.  In  all  cases,  the  substrate 
should  be  kept  moist  with  wet  rags,  sponges,  or 
running  water  for  at  least  an  hour  before  placement  of 
the  patch.  Bonding  between  tiie  patch  and  substrate 
can  be  encouraged  by  scrubbing  the  substrate  with  ce¬ 
ment  paste,  or  by  applying  a  liquid  bonding  agent  to 
the  surface  of  the  substrate.  Admixtures  such  as  epoxy 
resins,  latexes,  and  acrylics  in  the  patch  may  also  be 
used  to  increase  bonding,  but  this  may  cause  problems 
with  color  matching  if  the  surfaces  are  to  be  left 
unpainted. 

Compatible  matching  of  patch  material  to  the  exist¬ 
ing  concrete  is  critical  for  both  appearance  and  durabO- 
ity.  In  general,  repair  material  should  match  the  com¬ 
position  of  the  original  material  (as  revealed  by 
laboratory  analysis)  as  dosely  as  possible  so  that  the 
properties  of  the  two  materials,  such  as  coeffident 
of  tiiemal  expansion  and  strength,  are  compatible. 
Matching  the  color  and  texture  of  the  existing  concrete 
requires  special  care.  Several  test  batches  of  patching 
material  should  be  mixed  by  adding  carefully  selected 
mineral  pigments  that  vary  slightly  in  color.  After  the 
samples  have  cured,  they  can  be  compared  to  the 
historic  concrete  and  the  dosest  match  selected. 

Contact  between  the  patch  and  the  existing  concrete 
can  be  enhanced  through  the  use  of  anchors,  prefer¬ 
ably  stainless-steel  hooked  pins,  placed  in  holes  drilled 
into  the  structure  and  secured  in  place  with  epoiqr. 

Good  compaction  of  tiie  patch  material  will  encourage 
the  contact.  Compaction  is  difficult  when  the  patch  is 
'laid-up"  with  a  trowel  without  the  use  of  forms; 
however,  by  building  up  thin  layers  of  concrete,  each 
layer  can  be  worked  with  a  trowel  to  achieve  compac¬ 
tion.  Board  forms  will  be  necessary  for  large  patches. 

In  cases  where  the  existing  concrete  has  a  significant 
finish,  care  must  be  taken  to  pin  the  form  to  the  exist¬ 
ing  concrete  without  marring  the  surface.  The  patch  in 
the  form  can  be  consolidated  by  rodding  or  vibration. 


8 


Because  formed  concrete  surfaces  normally  develop  a 
sheen  that  does  not  match  the  surface  textiu%  of  most 
historic  concrete,  the  forms  must  be  removed  before 
the  patch  has  fully  set.  The  surface  of  the  patch  must 
then  be  finished  to  match  the  historic  concrete.  A 
brush  or  wet  sponge  is  particularly  useful  in  achieving 
matching  textures.  It  may  be  difficult  to  match  historic 
concrete  surfaces  that  were  textured,  as  a  result  of  ex¬ 
posed  aggregate  for  example,  but  it  is  important  that 
these  visual  qualities  be  matched.  Once  the  forms  are 
remov^,  holes  from  the  bolts  must  also  be  patched 
and  finished  to  match  adjacent  surfaces. 

Regardless  of  size,  a  patch  containing  cement  binder 
(espedally  Portland  cement)  will  tend  to  shrink  during 
drying.  Adequate  curing  of  the  patch  iiuiy  be  achieved 
hy  keeping  it  wet  for  several  days  with  damp  burlap 
bags.  It  should  be  noted  fiiat  although  greater  amounts 
of  sand  will  reduce  overall  shrinkage,  patches  with  a 
high  sand  content  normally  will  not  bond  well  to  the 
substrate. 

Repair  of  Deflection.  Deflection  can  indicate  significant 
structural  problems  and  often  requires  the  strengthen¬ 
ing  or  replacement  of  structural  members.  Because 
deflection  can  lead  to  structural  failure  and  serious 
safety  hazards,  its  repair  should  be  left  to  engineering 
professionals. 


Repair  of  Erosion.  Repair  of  eroded  concrete  will  nor¬ 
mally  r^uire  replacing  lost  surface  material  with  a 
compatible  patching  material  (as  outlined  above)  and 
then  applying  an  appropriate  finish  to  match  the 
historic  appearance.  The  elimination  of  water  coursing 
over  concrete  surfaces  should  be  accomplished  to  pre¬ 
vent  further  erosion.  If  necessary,  drip  grooves  at  the 
underside  of  overhanging  edges  of  siUs,  beltcourses, 
cornices,  and  projecting  slabs  should  be  installed. 


SUMMARY 

Many  early  concrete  buildings  in  file  United  States  are 
threatened  by  deterioration.  Effective  protection  and 
maintenance  are  fiie  ke)rs  to  the  durabOiQr  of  concrete. 
Even  when  historic  concrete  structures  are  deterio¬ 
rated,  however,  many  can  be  saved  through  preserva¬ 
tion  projects  involving  sensitive  rq>air  (see  figs.  14a-c), 
or  replacement  of  deteriorated  concrete  with  carefulfy 
selected  matching  material  (see  figs.  15a-c).  Successful 
restoration  of  many  historic  concrete  structures  in 
America  demonstrates  that  techniques  and  materials 
now  available  can  extend  the  life  of  such  structures  for 
an  indefinite  period,  thus  preserving  significant 
cultural  resources. 
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Fig.  14a.  Spalled  concrete  ivas  rnost  noticeable  at  locations  of  con¬ 
centrated  rebars.  Deteriorated  concrete,  the  1960s  stucco  finish,  and 
corrosion  were  remooed  by  grit-blasting.  Photo:  Robert  Bell. 


rig.  14b.  Board  screeds  were  attached  to  the  building  to  recreate  the 
sharp  edges  of  the  original  detail.  Photo:  Robert  Bell 


Fig.  14c.  Once  the  repair  loork  was  complete,  the  entire  troweled.  Finally,  the  building  was  lightly  grit-blasted  to 
building  zvas  sprayed  loith  a  concrete  mixture  consisting  of  remove  the  cement  paste  and  reproduce  the  exposed  agregate 
pea-gravel,  cement,  and  sand,  which  was  then  hand-  finish.  Photo:  Harry  ].  Hunderman. 


Fig.  14a-c.  Unity  Temple,  Oak  Park,  Illinois  (1906).  Architect  Frank  Uoyd  Wright  used  cast-in-place  concrete  with  an  exposed  aggregate  finish.  However, 
reinforcing  bars  placed  too  close  to  the  surface  resulted  in  corrosion,  cracking,  and  spalling.  A  superficial  repair  in  the  1969$  coated  the  surface  zvith  a  con¬ 
crete  mix  and  Portland  cement  paint  which  produced  a  stucco-like  finish  and  accelerated  deterioration.  Repair  work  was  undertaken  in  1971. 
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Fig.  15a<.  Columbia  River  Highzoay,  Oregon.  This  historic  highway  overlooking  the  Columbia  River  Gorge  was  constructed  from  1913  to  1922  and  con- 
tains  a  number  of  significant  concrete  bridges.  These  photos  illustrate  the  sensitive  replacement  of  the  concrete  spindle-type  balusters  on  the  Young  Creek 
(Shepperd's  Dell)  Bridge  of  1914.  Photos:  James  Norman,  Oregon  Department  of  Transportation. 
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Architectural  Character: 

Identifying  the  Visual  Aspects  of 
Historic  Btuldings  as  an  Aid  to 
Preserving  Their  Character 

Ue  H.  Nelson,  FAIA 


U.S.  Department  of  the  Interior 
National  Park  Service 
Preservation  Assistance  Division 


The  Secretary  of  the  Interior's  "Standards  for  Historic  Preservation  Projects"  embody  two  important  goals:  1)  the  preservation  of 
historic  materials  and,  2)  the  preser\'ation  of  a  building's  distinguishing  character.  Every  old  building  is  unique,  with  its  own  identity 
and  its  own  distinctive  character.  Character  refers  to  all  those  visual  aspects  and  physical  features  that  comprise  the  ap^arance  of 
every  historic  buQding-.  Character-defining  elements  include  the  overall  shape  of  the  building,  its  materials,  craftsmanship,  decorative 
details,  interior  spaces  and  features,  as  well  as  the  various  aspects  of  its  site  and  environment. 


The  purpose  of  this  Brief  is  to  help  the  owner  or  the 
architect  identify  those  features  or  elements  that  give 
the  building  its  visual  character  and  that  should  be  taken 
into  account  in  order  to  preserve  them  to  the  max¬ 
imum  extent  possible. 

There  are  different  ways  of  understanding  old 
buildings.  They  can  be  seen  as  examples  of  specific 
building  types,  which  axe  usually  related  to  a  building's 
function,  such  as  schools,  courthouses  or  churches. 
Buildings  can  be  studied  as  examples  of  using  specific 
materials  such  as  concrete,  wood,  steel,  or  limestone. 
They  can  also  be  considered  as  examples  of  an 
historical  period,  which  is  often  related  to  a  specific  ar¬ 
chitectural  style,  such  as  Gothic  Revival  farmhouses, 
one-story  bungalows,  or  Art  Deco  apartment  buildings. 

There  are  many  other  facets  of  an  historic  building 
besides  its  functional  type,  its  materials  or  construction 
or  style  that  contribute  to  its  historic  qualities  or 
significance.  Some  of  these  qualities  are  feelings  con¬ 
veyed  by  the  sense  of  time  and  place  or  in  buildings 
associated  with  events  or  people.  A  complete 
understanding  of  any  property  may  require  documen¬ 
tary  research  about  its  style,  construction,  function,  its 
furnishings  or  contents;  knowledge  about  the  original 
builder,  owners,  and  later  occupants;  and  knowledge 
about  the  evolutionary  history  of  the  building.  Even 
though  buildings  may  be  of  historic,  rather  than  ar¬ 
chitectural  significance,  it  is  their  tangible  elements  that 
embody  its  significance  for  association  with  specific 
events  or  persons  and  it  is  those  tangible  elements  both 
on  the  exterior  and  interior  that  should  be  preserved. 

Therefore,  the  approach  taken  in  this  Brief  is  limited 
to  identifying  those  visual  and  tangible  aspects  of  the 
historic  building.  While  this  may  aid  in  the  planning 
process  for  carrying  out  any  ongoing  or  new  use  or 
restoration  of  the  building,  this  approach  is  not  a 


substitute  for  developing  an  understanding  about  the 
significance  of  an  historic  building  and  the  district  in 
which  it  is  located. 

If  the  various  materials,  features  and  spaces  that  give 
a  building  its  visual  character  are  not  recognized  and 
preserved,  then  essential  aspects  of  its  character  may  be 
damaged  in  the  process  of  change. 

A  building's  character  can  be  irreversibly  damaged  or 
changed  in  many  ways,  for  example,  by  inappropriate 
repointing  of  the  bridcwork,  by  removal  of  a  distinctive 
side  porch,  by  changes  to  the  window  sash,  by 
changes  to  the  setting  around  the  building,  by  changes 
to  the  major  room  arrangements,  by  the  introduction  of 
an  atrium,  by  painting  previously  xmpainted  wcxxl- 
work,  etc. 

A  Three-Step  Process  to  Identify  A 
Building's  Visual  Character 

This  Brief  outlines  a  three-step  approach  that  can  be 
used  by  anyone  to  identify  those  materials,  features 
and  spaces  that  contribute  to  the  visual  character  of  a 
building.  This  approach  involves  first  examining  the 
building  from  afar  to  imderstand  its  overall  setting  and 
architectural  context;  then  moving  up  very  close  to  ap¬ 
preciate  its  materials  and  the  craftsmanship  and  surface 
finishes  evident  in  these  materials;  and  then  going  into 
and  through  the  building  to  perceive  those  spaces, 
rcx>ms  and  details  that  comprise  its  interior  visual 
character. 

Step  1:  Identify  the  Overall  Visual  Aspects 

Identifying  the  overall  visual  character  of  a  building  is 
nothing  more  than  looking  at  its  distinguishing  physical 
aspects  without  focusing  on  its  details.  The  major  con¬ 
tributors  to  a  building's  overall  character  are  embodied 


in  the  general  aspects  of  its  setting;  the  shape  of  the 
building;  its  roof  and  roof  features,  such  as  chimneys  or 
cupolas;  the  various  projections  on  the  building,  such  as 
porches  or  bay  w^indows;  the  recesses  or  voids  in  a 
building,  such  as  open  galleries,  arcades,  or  recessed 
balconies;  the  openings  for  windows  and  doorways;  and 
finally  the  various  exterior  materials  that  contribute  to 
the  building's  character.  Step  one  involves  looking  at 
the  building  from  a  distance  to  understand  the 
character  of  its  site  and  setting,  and  it  involves  walking 
around  the  building  where  that  is  possible.  Some 
buildings  will  have  one  or  more  sides  that  are  more 
important  than  the  others  because  they  are  more  highly 
visible.  This  does  not  mean  that  the  rear  of  the 
building  is  of  no  value  whatever  but  it  simply  means 
that  it  is  less  important  to  the  overall  character.  On  the 
other  hand,  the  rear  may  have  an  interesting  back 
porch  or  offer  a  private  garden  space  or  some  other 
aspect  that  may  contribute  to  the  visual  character.  Such 
a  general  approach  to  looking  at  the  building  and  site 
wUl  provide  a  better  understanding  of  its  overall 
character  without  having  to  resort  to  an  infinitely  long 
checklist  of  its  possible  features  and  details.  Regardless 
of  whether  a  building  is  complicated  or  relatively  plain, 
it  is  these  broad  categories  that  contribute  to  an 
understanding  of  the  overall  character  rather  than  the 
specifics  of  architectural  features  such  as  moldings  and 
their  profiles. 

Step  2:  Identify  the  Visual  Character  at  Close  Range 

Step  two  involves  looking  at  the  building  at  close  range 
or  arm's  length,  where  it  is  possible  to  see  ail  the  sur¬ 
face  qualities  of  the  materials,  such  as  their-  color  and 
texture^  or  surface  evidence  of  craftsmanship  or  age.  In 
some  instances,  the  visual  character  is  the  result  of  the 
juxtaposition  of  materials  that  are  contrastingly  different 
in  their  color  and  texture.  The  surface  qualities  of  the 
materials  may  be  important  because  they  impart  the 
very  sense  of  craftsmanship  and  age  that  distinguishes 
historic  buildings  from  other  buildings.  Furthermore, 
many  of  these  close  up  qualities  can  be  easily  damaged 
or  obscured  by  work  ^at  affects  those  surfaces.  Ex¬ 
amples  of  this  could  include  painting  previously  un¬ 
painted  masonry,  rotary  disk  sanding  of  smooth  wood 
siding  to  remove  paint,  abrasive  cleaning  of  tooled 
stonework,  or  repointing  reddish  mortar  joints  with 
gray  portland  cement. 

There  is  an  almost  infinite  variety  of  surface 
materials,  textures  and  finishes  that  are  part  of  a 
building's  character  which  are  fragDe  and  easily  lost. 

Step  3:  Identify  the  Visual  Character  of  the  Interior 
Spaces,  Features  and  Finishes 

Perceiving  the  character  of  interior  spaces  can  be 
somewhat  more  difficult  than  dealing  with  the  exterior. 


In  part,  this  is  because  so  much  of  the  exterior  can  be 
seen  at  one  time  and  it  is  possible  to  grasp  its  essential 
character  rather  quickly.  To  understand  the  interior 
character,  it  is  necessary  to  move  through  the  spaces 
one  at  a  time.  While  it  is  not  difficult  to  perceive  the 
character  of  one  individual  room,  it  becomes  more  dif¬ 
ficult  to  deal  with  spaces  that  are  interconnected  and 
interrelated.  Sometimes,  as  in  office  buildings,  it  is  the 
vestibules  or  lobbies  or  corridors  that  are  important  to 
the  interior  character  of  the  building.  With  other  groups 
of  buildings  the  visual  qualities  of  the  interior  are 
related  to  the  plan  of  the  building,  as  in  a  church  with 
its  axial  plan  aeating  a  narrow  tunnel-like  space  which 
obviously  has  a  different  character  than  an  open  space 
"  like  a  sports  pavilion.  Thus  the  shape  of  the  space  may 
be  an  essentid  part  of  its  character.  With  some 
buildings  it  is  possible  to  perceive  that  there  is  a  visual 
linkage  in  a  sequence  of  spaces,  as  in  a  hotel,  from  the 
lobby  to  the  grand  staircase  to  the  ballroom.  Qosing  off 
the  openings  between  those  spaces  would  change  the 
character  from  visually  linked  spaces  to  a  series  of 
closed  spaces.  For  example,  in  a  house  that  has  a  front 
and  back  parlor  linked  with  an  open  archway,  the  two 
rooms  are  perceived  together,  and  this  visual  relation¬ 
ship  is  part  of  the  character  of  the  building.  To  close 
off  the  open  archway  would  change  the  character  of 
such  a  residence. 

The  importance  of  interior  features  and  finishes  to 
the  character  of  the  building  should  not  be  overlooked. 
In  relatively  simple  rooms,  the  primary  visual  aspects 
may  be  in  features  such  as  fireplace  mantels,  lighting 
fixtures  or  wooden  floors.  In  some  rooms,  the  absolute 
plainness  is  the  character-defining  aspect  of  the  interior. 
So-called  secondary  spaces  also  may  be  important  in 
their  own  way,  from  the  standpoint  of  history  or 
because  of  the  family  activities  that  occurred  in  those 
rooms.  Such  secondary  spaces,  while  perhaps 
historically  significant,  are  not  usually  perceived  as  im¬ 
portant  to  the  visual  character  of  the  building.  Thus  we 
do  not  take  them  into  accoimt  in  the  visual 
understanding  of  the  building. 

Conclusion 

Using  this  three-step  approach,  it  is  possible  to  conduct 
a  walk  through  and  identify  all  those  elements  and 
features  that  help  define  the  visual  character  of  the 
building.  In  most  cases,  there  are  a  number  of  aspects 
about  the  exterior  and  interior  that  are  important  to  the 
character  of  an  historic  building.  The  visud  emphasis  of 
this  brief  will  make  it  possible  to  ascertain  those  things 
that  should  be  preserved  because  their  loss  or  alteration 
would  diminish  or  destroy  aspects  of  the  historic 
character  whether  on  the  outside,  or  on  the  inside  of 
the  buflding. 
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Overall  Visual  Character:  Shape 

The  shape  of  a  building  can  be  an  important  aspect  of  its 
overall  visual  diaracter.  The  building  illustrated  here,  for  ex¬ 
ample,  has  a  distinctive  horizontal  box-like  shape  with  the 
middle  portion  of  the  box  projecting  up  an  extra  story.  This 
building  has  other  visual  aspects  that  help  define  its  over^ 
character,  including  the  pattern  of  vertical  bands  of  win¬ 
dows,  the  decorative  horizontal  bands  which  separate  the 
base  of  the  building  from  the  upper  floors,  the  dark  brown 
color  of  the  brick,  the  large  arched  entranceway,  and  the 
castle-like  tower  behind  the  building. 


Overall  Visual  Character:  Opeiungs 

Window  and  door  openings  can  be  important  to  the  overall 
visual  character  of  historic  buildings.  This  view  shows  only 
part  of  a  much  larger  building,  but  the  windows  clearly  help 
define  its  character,  partly  because  of  their  shaj^  and 
rhythm:  the  upper  floor  windows  are  grouped  in  a  4,3,4,1,4 
rhythm,  and  the  lower  floor  windows  are  arranged  in  a 
regular  1,1,1,...  rh)rthm.  The  individual  windows  are  tall, 
narrow  and  arched,  cind  they  are  accented  by  the  different 
colored  arched  heads,  which  are  connected  where  there  are 
multiple  windows  so  that  the  color  contrast  is  a  part  of  its 
character.  If  additional  windows  were  inserted  in  the  gap  of 
the  upper  floors,  the  character  would  be  much  changed,  as 
it  would  if  the  window  heads  were  painted  to  match  the 
color  of  the  brick  walls.  Photo  by  Susan  I.  Dynes 


Overall  Visual  Character:  Shape 

It  should  not  be  assumed  that  only  large  or  unusual 
buildings  have  a  shape  that  is  distinctive  or  identifiable.  The 
front  wall  of  this  modest  commercial  building  has  a  simple 
three-part  shape  that  is  the  controlling  aspect  of  its  overall 
visual  character.  It  consists  of  a  large  center  bay  with  a  two 
story  opening  that  combines  the  storefront  and  the  windows 
above.  The  upward  projecting  parapet  and  the  decorative 
stonework  also  relate  to  and  emphasize  its  shape.  The  flank¬ 
ing  narrow  bays  enframe  the  side  windows  and  the  small 
iron  balconies,  and  the  main  entrance  doorway  into  the 
store.  Any  changes  to  the  center  portion  of  this  three-part 
shape,  could  drastically  affect  the  visual  character  of  this 
building.  Photo  by  Emogene  A.  Bevitt 


Overall  Visual  Character:  Openings 

The  opening  illustrated  here  dominates  the  visual  character 
of  this  building  because  of  its  size,  shape,  location,  materials, 
and  craftsmanship.  Because  of  its  relation  to  the  generous 
staircase,  this  opening  places  a  strong  emphasis  on  the  prin¬ 
cipal  entry  to  the  building.  Enclosing  this  arcade-like  entry 
with  glass,  for  example,  would  materially  and  visually 
change  the  character  of  the  building.  Photo  by  Lee  H. 
Nelson. 


Overall  Visual  Character:  Roof  and  Related  Features 


This  building  has  a  number  of  character-defining  aspects 
which  include  the  windows  and  the  decorative  stonework, 
but  certainly  the  roof  and  its  related  features  are  visually  im¬ 
portant  to  its  overall  visual  character.  The  roof  is  not  only 
highly  visible,  it  has  elaborate  stone  dormers,  and  it  also  has 
decorative  metalwork  and  slatework.  The  red  and  black 
slates  of  differing  sizes  and  shapes  are  laid  in  patterns  that 
extend  around  the  roof  of  this  large  and  freestanding 
building.  Any  changes  to  this  patterned  slatework,  or  to  the 
other  roofing  details  would  damage  the  visual  character  of 
the  building.  Photo  by  Laurie  R.  Hammel 


Overall  Visual  Character:  Roof  and  Related  Features 


On  this  building,  the  most  important  visual  aspects  of  its 
character  are  the  roof  and  its  related  features  such  as  the 
dormers  and  chimneys.  The  roof  is  important  to  the  visual 
character  because  its  steepness  makes  it  highly  visible,  and 
its  prominence  is  reinforced  by  the  patterned  tinwork,  the 
six  dormers  and  the  two  chimneys.  Changes  to  the  roof  or 
its  features,  such  as  removal  or  iterations  to  the  dormers, 
for  example,  would  certainly  change  the  character  of  this 
building.  This  does  not  discount  the  importance  of  its  other 
aspects,  such,  as  the  porch,  the  windows,  the  brickwork,  or 
its  setting;  but  the  roof  is  clearly  crucial  to  understanding  the 
overall  visual  character  of  this  building  as  seen  from  a 
distance.  Photo  by  Lee  H.  Nelson 
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Overall  Visual  Character:  Projections 

A  projecting  porch  or  balcony  can  be  very  important  to  the 
overall  visual  character  of  almost  any  building  and  to  the 
district  in  which  it  is  located.  Despite  the  size  of  this 
building  (3  1/2  stories),  and  its  distinctive  roofline  profile, 
md  despite  the  importance  of  the  very  large  window  open- 
ings,  the  lacy  wrap-around  iron  balcony  is  singularly  impor¬ 
tant  to  the  visual  character  of  this  building.  It  would 
seriously  affect  the  character  to  remove  the  balcony,  to 
enclose  it,  or  to  replace  it  with  a  balcony  lacking  the  same 
degree  of  detail  of  the  original  material.  Photo  by  Baird  M. 
Smith 


Overall  Visual  Character:  Projections  **• 

Since  these  are  row  houses,  any  evaluation  of  their  visual 
exterior  character  is  necessarily  limited  to  the  front  and  rear 
walls;  and  while  there  are  a  number  of  things  competing  for 
attention  in  the  front,  it  is  the  half  round  projecting  bays 
with  their  conical  roofs  that  contribute  most  prominently  to 
the  visual  character.  Their  removal  would  be  a  devastating 
loss  to  the  overall  character,  but  even  if  preserved,  the 
character  could  be  easily  damaged  by  changes  to  &eir  color 
(as  seen  in  the  left  bay  which  has  been  painted  a  dark 
color),  or  changes  to  frieir  windows,  or  changes  to  their  tile 
roofs.  Though  these  houses  have  other  fine  features  friat 
contribute  to  the  visual  character  and  are  worthy  of  preser¬ 
vation,  these  half-round  bays  demonstrate  the  importance  of 
projecting  features  on  an  aheady  rich  and  complex  facade. 
Bemuse  of  the  repetitive  nature  of  these  projecting  bays  on 
adjacent  row  houses,  along  with  the  buildings'  size,  scale, 
openings,  and  materials,  they  also  contribute  to  the  overall  ^ 
visual  character  of  the  streetscape  in  the  historic  district.  Any 
evaluation  of  the  visual  character  of  such  a  building  should 
take  into  account  the  context  of  this  building  within  the 
district.  Photo  by  Lee  H.  Nelson 


Overall  Visual  Character:  Projections 

Many  buildings  have  projecting  features  such  as  porches, 
bay  windows,  or  overhanging  roofs,  that  help  define  their 
overall  visual  character.  This  projecting  porch  because  of  its 
^e  and  shape,  and  because  it  copies  the  pitch  and  material 
of  the  main  roof,  is  an  important  contributor  to  the  visual 
character  of  this  simple  farmhouse.  The  removal  or  alteration 
of  this  porch  would  drastically  alter  the  character  of  this 
building.  If  the  porch  were  enclosed  with  wood  or  glass,  or 
if  gingerbread  brackets  were  added  to  the  porch  columns,  if 
the  tin  roof  was  replaced  with  asphalt,  or  if  the  porch  railing 
was. opened  to  admit  a  center  stairway,  the  overall  visual 
character  could  be  seriously  damaged.  Although  this  project¬ 
ing  porch  is  an  important  feature,  almost  any  other  change 
to  this  house,  such  as  changes  to  the  window  pattern,  or 
changes  to  the  main  roof,  or  changes  to  the  setting,  would 
also  diange  its  visual  character.  Photo  by  Hugh  C.  Miller 


Overall  Visual  Character:  Trim 

If  one  were  to  analyze  the  overall  shape  or  form  of  this 
building,  it  would  be  seen  that  it  is  a  gable-roolFed  house 
with  dormers  and  a  wrap-around  porch.  It  is  similar  to 
many  other  houses  of  the  period.  It  is  the  wooden  trim  on 
the  eaves  and  around  the  porch  that  gives  this  building  its 
own  identify  and  its  specif  visual  character.  Although  such 
wooden  trim  is  vulnerable  to  the  elements,  and  must  be 
kept  painted  to  prevent  deterioration;  the  loss  of  this  trim 
would  seriously  damage  the  overall  visual  character  of  this 
building,  and  its  loss  would  obliterate  much  of  the  close-up 
visual  iaracter  so  dependent  upon  craftsmanship  for  the 
moldings,  carvings,  and  the  see-through  jigsaw  work.  Photo 
by  Hugh  C.  Miller 
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Overall  Visual  Chmcfer:  Settiiig 

In  the  process  of  identifying  the  overall  visual  character,  the 
aspect  of  setting  should  not  be  overlooked.  Obviously,  the 
String  of  urban  row  houses  differs  from  that  of  a  mansion 
with  a  designed  landscape.  However,  there  are  many  in¬ 
stances  where  the  relationship  between  the  building  and  its 
place  on  the  streetscape,  or  its  place  in  the  rural  environ¬ 
ment,  in  other  words  its  setting,  may  be  an  important  con¬ 
tributor  to  its  overall  character. 

In  this  instance,  the  comer  tower  and  the  arched  entryway 
are  important  contributors  to  the  visual  character  of  the 
building  itself,  but  there  is  also  a  relationship  between  the 
building  and  the  two  converging  streets  that  is  also  an  im¬ 
portant  aspect  of  this  historic  building.  The  curb,  sidewalk, 
fence,  and  the  yard  interrelate  with  each  other  to  establish  a 
setting  that  is  essential  to  the  overall  visual  character  of  the 
historic  property.  Removing  these  elements  or  replacing 
them  with  a  driveway  or  parking  court  would  destroy  an 
important  visual  aspect.  Photo  by  Lee  H.  Nelson 


Overall  Visual  Character:  Setting 

Even  architecturally  modest  buildings  frequently  will  have  a 
setting  that  contributes  to  their  overall  character.  In  this  very 
urban  district,  set-backs  are  the  exception,  so  that  the  small 
front  yard  is  something  of  a  luxury,  and  it  is  important  to 
the  overall  character  because  of  its  design  and  materials, 
which  include  the  iron  fence  along  the  sidewalk,  the  curved 
walk  leading  to  the  porch,  and  the  various  plantings.  In  a 
district  where  parking  spaces  are  in  great  demand,  such 
front  yards  are  sometimes  converted  to  off-street  parking, 
but  in  this  instance,  that  would  essentially  destroy  its  setting 
and  would  drastically  change  the  visual  character  of  this 
historic  property.  Photo  by  Lee  H.  Nelson 
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Overall  Visual  Character:  Setting 

Among  the  various  visual  aspects  relating  to  the  setting  of 
an  historic  property  are  such  site  features  as  gardens,  walks, 
fences,  etc.  This  can  include  their  design  and  materials. 
There  is  a  dramatic  difference  in  the  visual  character  be¬ 
tween  these  two  fence  constructions— one  utilizing  found 
materials  with  no  particular  regard  to  their  uniformity  of  size 
or  placement,  and  the  other  being  a  product  of  the  machine 
age  utilizing  cast  iron  components  assembled  into  a  pattern 
of  precision  and  regularity.  If  the  corral  fence  were  to  be 
repaired  or  replaced  with  lumberyard  materials  its  character 
would  be  dramatically  compromised.  The  rhythm  and 
regularity  of  the  cast  iron  fence  is  so  important  to  its  visual 
character  that  its  character  could  be  altered  by  accidental 
damage  or  vandalism,  if  some  of  the  fence  top  spikes  were 
broken  off  thus  interrupting  the  rhythm  or  pattern.  Photos 
by  Lee  H.  Nelson 


Arm's  Length  Visual  Character:  Materials 


At  arm's  length,  the  visual  character  is  most  often  deter¬ 
mined  by  the  surface  qualities  of  the  materials  and  crafts¬ 
manship;  and  while  these  aspects  are  often  inextricably 
related,  the  original  choice  of  materials  often  plays  the  domi¬ 
nant  role  in  establishing  the  close-range  character  because  of 
the  color,  texture,  or  shape  of  the  materials. 

In  this  instance,  the  variety  and  arrangement  of  the 
materials  is  important  in  defining  the  visual  character,  start¬ 
ing  with  the  large  pieces  of  broken  stone  which  form  the 
projecting  base  for  the  building  walls,  then  changing  to  a 
wall  of  roughly  rectangular  stones  which  vary  in  size,  color, 
and  texture,  all  with  accentuated,  projecting  beads  of  mortar, 
then  there  is  a  rather  precise  and  narrow  band  of  cut  and 
dressed  stones  with  minimal  mortar  joints,  and  finally,  the 
main  building  walls  are  composed  of  bricks,  rather  uniform 
in  color,  with  fairly  generous  mortar  joints.  It  is  the  jux¬ 
taposition  and  variety  of  these  materials  (and  of  course,  the 
craftsmanship)  that  is  very  important  to  the  visual  character. 
Changing  the  raised  mortar  joints,  for  example,  would 
drastically  alter  the  character  at  arm's  length.  Photo  by  Lee 
H.  Nelson 


Arm's  Length  Visual  Character:  Craft  Details 


There  are  many  instances  where  craft  details  dominate  the 
arm's  length  visual  character.  As  seen  here,  the  craft  details 
are  especially  noticeable  because  the  stones  are  all  of  a 
uniform  color,  and  they  are  all  squared  off,  but  their  sur¬ 
faces  were  worked  with  differing  tools  and  techniques  to 
create  a  great  variety  of  textures,  resulting  in  a  tour-de-force 
of  craft  details.  This  texture  is  very  important  at  close  range. 
It  was  a  deliberately  contrived  surface  that  is  an  important 
contributor  to  the  visual  character  of  this  building.  Photo  by 
Lee  H.  Nelson 


Arm's  Length  Visual  Character:  Craft  Details 


The  arm's  length  visual  character  of  this  building  is  a  com¬ 
bination  of  the  materials  and  the  craft  details.  Most  of  the 
exterior  walls  of  this  building  consist  of  early  20th  century 
Roman  brick,  precisely  made,  unusually  long  bricks,  in  vary¬ 
ing  shades  of  yellow-brown,  with  a  noticeable  surface  spot¬ 
ting  of  dark  iron  pyrites.  WMe  this  brick  is  an  important 
contributor  to  the  visual  character,  the  related  craft  details 
are  perhaps  more  important,  cind  they  consist  of:  unusually 
precise  coursing  of  the  bricks,  almost  as  though  they  were 
laid  up  using  a  surveyor's  level;  a  row  of  recessed  bricks 
every  ninth  course,  creating  a  shadow  pattern  on  the  wall; 
deeply  recessed  mortar  joints,  creating  a  secondary  pattern 
of  shadows;  and  a  toothed  effect  where  the  bricks  overlap 
each  other  at  the  comer  of  the  building.  The  cumulative  ef¬ 
fect  of  this  artisanry  is  important  to  the  arm's  length  visual 
character,  and  it  is  evident  that  it  would  be  diffiaSt  to  match 
if  it  were  damaged,  and  the  effect  could  be  easily  damaged 
through  insensitive  treatments  such  as  painting  the 
brickwork  or  by  careless  repointing.  Photo  by  Lee  H.  Nelson 
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Arm's  Length  Visual  Character:  Cra£t  Details 

On  some  bufldings,  there  ^e  subtle  aspects  of  visual 
character  that  cannot  be  perceived  from  a  distance.  This  is 
especially  true  of  certain  craft  details  that  can  be  seen  only 
at  close  range.  On  this  building,  it  is  easily  understood  that 
the  narrow,  unpainted,  and  weathered  clapboards  are  an 
important  aspect  of  its  overall  visual  character;  but  at  close 
range  there  are  a  number  of  subtle  but  very  important  craft 
details  that  contribute  to  the  handmade  quality  of  this 
building,  and  which  clearly  differentiate  it  from  a  building 
with  machine  sawn  clapboards.  The  clapboards  seen  here 
were  split  by  hand  and  the  bottom  edges  were  not  dressed, 
so  that  the  boards  vary  in  width  and  thickness,  and  thus 
they  give  a  very  uneven  shadow  pattern.  Because  they 
were  split  from  oak  that  is  unpainted,  there  are  occasional 
wavy  rays  in  the  wood  that  stand  against  the  grain.  Also 
noticeable  is  the  fact  that  the  boards  are  of  relatively  short 
lengths,  and  that  they  have  feather-edged  ends  that  overlap 
each  other,  a  detail  that  is  very  different  from  butted  joints. 
The  occasional  large  nail  heads  and  the  differential  silver- 
gray  weathering  add  to  the  random  quality  of  the  clap¬ 
boards.  All  of  tihese  qualities  contribute  to  the  arm's  length 
visual  character.  Photo  by  Lee  H.  Nelson 


Ann's  Length  Visual  Character:  Craft  Details 


While  hand-split  clapboards  are  distinctive  visu^  elements 
in  their  own  way,  machine-sawn  and  painted  wood  siding 
is  equally  important  to  the  overall  visual  character  in  most 
other  instances.  At  arm's  len^h,  however,  the  machine 
sawn  siding  may  not  be  so  distinctive;  but  there  might  be 
other  details  that  add  visual  character  to  the  wooden 
building,  such  as  the  details  of  wooden  trim  and  louvered 
shutters  around  the  windows  (as  seen  here),  or  similar  sur¬ 
face  textures  on  other  buildings,  such  as  the  saw  marks  on 
wall  shingles,  the  joints  in  leaded  glass,  decorative  tinwork 
on  a  rain  conductor  box,  the  rough  surface  of  pebble-dash 
stuccowork,  or  the  pebbly  surface  of  exposed  aggregate 
concrete.  Such  surfaces  can  only  be  seen  at  arm's  length 
and  they  add  to  the  visual  character  of  a  historic  building. 
Photo  by  Hugh  C.  Miller 


Interior  Visual  Character:  Individually  Important  Spaces 


In  assessing  the  interior  visual  character  of  any  historic 
building,  it  is  necessary  to  ask  whether  there  are  spaces 
that  are  important  to  the  character  of  this  particular 
building,  whether  the  building  is  architecturally  rich  or 
modest,  or  even  if  it  is  a  simple  or  utilitarian  structiire. 

The  character  of  the  individually  important  space  which  is 
illustrated  here  is  a  combination  of  its  size,  the  twin  curv¬ 
ing  staircases,  the  massive  coluirms  and  curving  vaulted 
ceilings,  in  addition  to  the  quality  of  the  materials  in  the 
floor  and  in  the  stairs.  If  the  ceiling  were  to  be  lowered  to 
provide  space  for  heating  ducts,  or  if  the  stairways  were  to 
be  enclosed  for  code  reasons,  the  shape  and  character  of 
this  space  would  be  damaged,  even  if  there  was  no  perma¬ 
nent  physical  damage.  Such  changes  can  easily  destroy  the 
visual  character  of  an  individually  important  interior  space. 
Thus,  it  is  important  that  the  visual  aspects  of  a  building's 
interior  character  be  recognized  before  planning  any 
changes  or  alterations.  Photo  by  National  Portrait  Gallery 
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Interior  Visual  Character:  Related  Spaces 

Many  buildings  have  interior  spaces  that  are  visually  or 
physically  related  so  that,  as  you  move  through  them,  they 
are  perceived  not  as  separate  spaces,  but  as  a  sequence  of 
related  spaces  that  are  important  in  defining  the  interior 
character  of  the  building.  The  example  whidi  is  illustrated 
here  consists  of  three  spaces  that  are  visually  linked  to  each 
other. 

The  first  of  these  spaces  is  the  vestibule  which  is  of  a 
generous  size  and  unusual  in  its  own  right,  but  more  im¬ 
portant,  it  visually  relates  to  die  second  space  which  is  the 
main  stakhall. 

The  hallway  is  the  circulation  arte^  for  the  budding,  and 
leads  both  horizontally  and  vertically  to  other  rooms  and 
spaces,  but  especially  to  the  open  and  inviting  stairway. 

The  stairway  is  the  third  part  of  diis  sequence  of  related 
spaces,  and  it  provides  continuing  access  to  the  upper 
floors. 


These  related  spaces  are  very  important  in  defining  the  in¬ 
terior  character  of  this  building.  Almost  any  change  to  these 
spaces,  such  as  installing  doors  between  the  vestibule  and 
the  hallway,  or  enclosing  the  stair  would  seriously  impact 
their  character  and  the  way  that  character  is  perceived.  Top 
photo  by  Mel  Chamowitz,  others  by  John  Tennant 
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Interior  Visual  Character:  Interior  Features 

Interior  features  are  three-dimensional  building  elements  or 
architectural  details  that  are  an  integral  part  of  the  building 
as  opposed  to  furniture.  Interior  features  are  often  impor¬ 
tant  in  defining  the  character  of  an  individual  room  or 
space.  In  some  instances,  an  interior  feature,  like  a  large 
and  ornamental  open  stairway  may  dominate  the  visual 
character  of  an  entire  building.  In  other  instances,  a  modest 
iron  stairway  (like  the  one  illustrated  here)  may  be  an  im¬ 
portant  interior  feature,  and  its  preservation  would  be 
crucial  to  preserving  the  interior  character  of  the  building. 
Such  features  can  also  include  the  obvious  things  like 
fireplace  mantles,  plaster  ceiling  medallions,  or  panelling, 
but  they  also  extend  to  features  like  hardware,  lighting  fix¬ 
tures,  bank  tellers  cages,  decorative  elevator  doors,  etc. 
Photo  by  David  W.  Look 
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interior  Visual  Character:  Surface  Materials  and  Finishes 

When  identifying  the  visual  character  of  historic  interior 
spaces  one  should  not  overlook  the  importance  of  those 
materials  and  finishes  that  comprise  the  surfaces  of  walls, 
floors  and  ceilings.  The  surfaces  may  have  evidence  of 
either  hand-craft  or  machine-made  products  that  are  impor¬ 
tant  contributors  to  the  visual  character,  including  patterned 
or  inlaid  designs  in  the  wood  flooring,  decorative  painting 
practices  such  as  stenciling,  imitation  marble  or  wood  grain, 
wallpapering,  tinwork,  tile  floors,  etc. 

The  example  illustrated  here  involves  a  combination  of 
real  marble  at  the  base  of  the  column,  imitation  marble  pat¬ 
terns  on  the  plaster  surface  of  the  column  (a  practice  called 
scagliola),  and  a  tile  floor  surface  that  uses  small  mosaic 
tiles  arranged  to  form  geometric  designs  in  several  different 
colors.  While  such  decorative  materials  and  finishes  may  be 
important  in  defining  the  interior  visual  character  of  this 
particular  building,  it  should  be  remembered  that  in  much 
more  modest  buildings,  the  plainness  of  surface  materials 
and  finishes  may  be  an  essential  aspect  of  their  historic 
character.  Photo  by  Lee  H.  Nelson 


Some  aspects  of  a  building's  visual  character  are  fragile  and 
are  easily  lost.  This  is  true  of  brickwork,  for  example, 
which  can  be  irreversibly  damaged  with  inappropriate 
cleaning  techniques  or  by  insensitive  repointing  practices. 
At  least  two  factors  are  important  contributors  to  the  visual 
character  of  brickwork,  namely  the  brick  itself  and  the 
craftsmanship.  Between  these,  there  are  many  more  aspects 
worth  noting,  such  as  color  range  of  bricks,  size  and  shape 
variations,  texture,  bonding  patterns,  together  with  the 
many  variable  qualities  of  the  mortar  joints,  such  as  color, 
width  of  joint  and  tooling.  These  qualities  could  be  easily 
damaged  by  painting  the  brick,  by  raking  out  the  joint  with 
power  tools,  or  repointing  with  a  joint  that  is  too  wide.  As 
seen  here  during  the  process  of  repointing,  the  visual 
character  of  this  front  wall  is  being  dramatically  changed 
from  a  wall  where  the  bricks  predominate,  to  a  wall  that  is 
visually  dominated  by  the  mortar  joints.  Photo  by  Lee  H. 
Nelson 
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Preservation  Briefs  17 


The  Architectural  Character  Checklist/Questionnaire 


Lee  H.  Nelson,  FAIA 
National  Park  Service 


This  checklist  can  be  taken  to  the  buuding  and  used  to  identify  those  aspects  that  give  the  building  and  setting  its 
essential  visual  qualities  and  character.  checklist  consists  of  a  series  of  questions  that  are  designed  to  help  in 
identifying  those  things  that  contribute  to  a  building's  character.  The  use  of  this  checklist  involves  the  three-step 
process  of  looking  for:  1)  the  overall,  visual  aspects,  2)  the  visual  character  at  close  range,  and  3)  the  visual 
character  of  interior  spaces,  features  and  finishes. 

Because  this  is  a  process  to  identify  architectural  character,  it  does  not  address  those  intangible  qualities  that  give 
a  property  or  building  or  its  contents  its  historic  significance,  instead  this  checklist  is  organized  on  the  assumption 
that  historic  significance  is  embodied  in  those  tangle  aspects  that  include  the  building's  setting,  its  form  and 
fabric. 


Step  One 

1.  Shape 

What  is  there  about  the  form  or  shape  of  the  building  that 
gives  the  building  its  identity?  Is  the  shape  distinctive  in 
relation  to  the  neighboring  buildings?  Is  it  simply  a  low, 
squat  box,  or  is  it  a  tall,  narrow  building  with  a  corner 
tower?  Is  the  shape  highly  consistent  with  its  neighbors?  Is 
the  shape  so  complicated  because  of  wdngs,  or  ells,  or  dif¬ 
ferences  in  height,  that  its  complexity  is  important  to  its 
character?  Conversely,  is  the  shape  so  simple  or  plain  that 
adding  a  feature  like  a  porch  would  change  that  character? 
Does  the  shape  convey  its  historic  function  as  in  smoke 
stacks  or  silos? 

Notes  on  the  Shape  or  Form  of  the  Building: 


2.  Roof  and  Roof  Features 

Does  the  roof  shape  or  its  steep  (or  shallow)  slope  con¬ 
tribute  to  the  building's  character?  Does  the  fact  that  the 
roof  is  highly  visible  (or  not  visible  at  all)  contribute  to  the 
architectural  identity  of  the  building?  Are  certain  roof 
features  important  to  the  profile  of  the  building  against  the 
sky  or  its  background,  such  as  cupolas,  multiple  chimneys, 
dormers,  cresting,  or  weathervanes?  Are  the  roofing 
materials  or  their  colors  or  their  patterns  (such  as  patterned 
slates)  more  noticeable  than  the  shape  or  slope  of  the  roof? 

Notes  on  the  Roof  and  Roof  Features: 


4.  Projections 

Are  there  parts  of  the  building  that  are  character-defining 
because  they  project  from  the  walls  of  the  building  like 
porches,  cornices,  bay  windows,  or  balconies?  Are  there 
turrets,  or  widely  overhanging  eaves,  projecting  pediments 
or  chimneys? 

Notes  on  the  Projections: 


5.  Trim  and  Secondary  Features 

Does  the  trim  around  t?ie  windows  or  doors  contribute  to 
the  character  of  the  building?  Is  there  other  trim  on  the 
walls  or  around  the  projections  that,  because  of  its  decora¬ 
tion  or  color  or  patterning  contributes  to  the  character  of 
the  building?  Are  there  secondary  features  such  as  shutters, 
decorative  gables,  railings,  or  exterior  wall  panels? 

Notes  on  the  Trim  and  Secondary  Features: 


6.  Materials 

Do  the  materials  or  combination  of  materials  contribute  to 
the  overall  character  of  the  building  as  seen  from  a  distance 
because  of  their  color  or  patterning,  such  as  broken  faced 
stone,  scalloped  wall  shingling,  rounded  rock  foundation 
walls,  boards  and  battens,  or  textured  stucco? 

Notes  on  the  Materials: 


3.  Openings 

Is  there  a  rhythm  or  pattern  to  the  arrangement  of  win¬ 
dows  or  other  openings  in  the  walls;  like  the  rhythm  of 
windows  in  a  factory  building,  or  a  three-part  window  in 
the  front  bay  of  a  house;  or  is  there  a  noticeable  relation¬ 
ship  between  the  width  of  the  window  o(>enings  and  the  / 
wall  space  between  the  window  openings?  Are  there 
distinctive  op>enings,  like  a  large  arched  entranceway,  or 
decorative  window  lintels  that  accentuate  the  importance  of 
the  window  openings,  or  tmusually  shaped  windows,  or 
patterned  window  sash,  like  small  panes  of  glass  in  the 
windows  or  doors,  that  are  important  to  the  character?  Is 
the  plainness  of  the  window  openings  such  that  adding 
shutters  or  gingerbread  trim  would  radically  change  its 
character?  Is  there  a  hierarchy  of  facades  that  make  the 
front  windows  more  important  than  the  side  windows? 
What  about  those  walls  where  the  absence  of  windows 
establishes  its  own  character? 

Notes  on  the  Openings: 


7.  Setting 

What  are  the  aspects  of  the  setting  that  are  important  to 
the  visual  character?  For  example,  is  the  alignment  of 
buildings  along  a  dty  street  and  their  relationship  to  the 
sidewalk  the  essentid  aspect  of  its  setting?  Or,  conversely, 
is  the  essential  character  dependent  upon  the  tree  plantings 
and  out  buildings  which  surround  the  farmhouse?  Is  the 
front  yard  important  to  the  setting  of  the  modest  hoiise?  Is 
the  specific  site  important  to  the  setting  such  as  being  on  a 
hilltop,  along  a  river,  or,  is  the  building  placed  on  the  site 
in  such  a  way  to  enhance  its  setting?  Is  there  a  special  rela¬ 
tionship  to  the  adjoining  streets  and  other  buildings?  Is 
there  a  view?  Is  there  fencing,  planting,  terracing, 
walkways  or  any  other  landscape  aspects  that  contribute  to 
the  setting? 

Notes  on  the  Setting: 
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Step  Two 

8.  Materials  at  Close  Range 

Are  there  one  or  more  materials  that  have  an  inherent  tex¬ 
ture  that  contributes  to  the  close  range  character^  such  as 
stucco,  exposed  aggregate  concrete,  or  brick  textured  with 
vertical  grooves?  Or  materials  with  inherent  colors  such  as 
smooth  orange-colored  brick  with  dark  spots  of  iron 
pyrites,  or  prominently  veined  stone,  or  green  serpentine 
stone?  Are  there  combinations  of  materials,  used  in  jux¬ 
taposition,  such  as  several  different  kinds  of  stone,  com¬ 
binations  of  stone  and  brick,  dressed  stones  for  window 
lintels  used  in  conjunction  with  rough  stones  for  the  wall? 
Has  the  choice  of  materials  or  the  combinations  of  materials 
contributed  to  the  character? 

Notes  on  the  Materials  at  Qose  Range: 


9.  Craft  Details 

Is  there  high  quality  brickwork  with  narrow  mortar  joints? 
Is  there  hand-tooled  or  patterned  stonework?  Do  the  walls 
exhibit  carefuUy  struck  vertical  mortar  joints  and  recessed 
horizontal  joints?  Is  the  wall  shinglework  laid  up  in  pat¬ 
terns  or  does  it  retain  evidence  of  the  circular  saw  marks  or 
can  the  grain  of  the  wood  be  seen  through  the  semi¬ 
transparent  stain?  Are  there  hand  split  or  hand-dressed 
clapboards,  or  machine  smooth  beveled  siding,  or  wood 
rusticated  to  look  like  stone,  or  Art  Deco  zigzag  designs  ex¬ 
ecuted  in  stucco? 

Almost  any  evidence  of  craft  details,  whether  handmade 
or  machinemade,  will  contribute  to  the  character  of  a 
building  because  it  is  a  manifestation  of  the  materials,  of 
the  times  in  which  the  work  was  done,  and  of  the  tools 
and  processes  that  were  used.  It  further  reflects  the  effects 
of  time,  of  maintenance  (and/or  neglect)  that  the  building 
has  received  over  the  years.  All  of  these  aspects  are  a  part 
of  the  surface  qualities  that  are  seen  only  at  close  range. 

Notes  on  the  Craft  Details: 


Step  Three 

10.  Individual  Spaces 

Are  there  individual  rooms  or  spaces  that  are  important  to 
this  building  because  of  their  size,  height,  proportion,  con¬ 
figuration,  or  function,  like  the  center  hallway  in  a  house, 
or  the  bank  lobby,  or  the  school  auditorium,  or  the 
ballroom  in  a  hotel,  or  a  courtroom  in  a  county  courthouse? 

Notes  on  the  Individual  Spaces: 


11.  Related  Spaces  and  Sequences  of  Spaces 

Are  there  adjoining  rooms  that  are  visually  and  physically 
related  with  large  doorways  or  open  archways  so  that  they  . 
are  perceived  as  related  rooms  as  opposed  to  separate 
rooms?  Is  there  an  important  sequence  of  spaces  that  are 
related  to  each  other,  such  as  the  sequence  from  the  entry 
way  to  the  lobby  to  the  stairway  and  to  the  upper  balcony 
as  in  a  theatre;  or  the  sequence  in  a  residence  from  the  en¬ 
try  vestibule  to  the  hallway  to  the  front  parlor,  and  on 
through  the  sliding  doors  to  the  back  parlor;  or  the  se¬ 
quence  in  an  office  building  from  the  entry  vestibule  to  the 
lobby  to  the  bank  of  elevators? 

Notes  on  the  Related  Spaces  and  Sequences  of  Spaces: 


12.  Interior  Features 

Are  there  interior  features  that  help  define  the  character  of 
the  building,  such  as  fireplace  mantels,  stairw^ays  and 
balustrades,  arched  openings,  interior  shutters,  inglenooks, 
cornices,  ceiling  medallions,  light  fixtures,  balconies,  doors. 


windows,  hardware,  wainscotting,  panelling,  trim,  church 
pews,  courtroom  bars,  teller  cages,  waiting  room  benches? 

Notes  on  the  Interior  Features: 


13.  Surface  Finishes  and  Materials 

Are  there  surface  finishes  and  materials  that  can  affect  the 
design,  the  color  or  the  texture  of  the  interior?  Are  there 
materials  and  finishes  or  craft  practices  that  contribute  to 
the  interior  character,  such  as  wooden  parquet  floors, 
checkerboard  marble  floors,  pressed  metal  ceilings,  fine 
hardwoods,  grained  doors  or  marblized  surfaces,  or 
polychrome  painted  surfaces,  or  stencilling,  or  wallpaper 
that  is  important  to  the  historic  character?  Are  there  surface 
finishes  and  materials  that,  because  of  their  plainness,  are 
imparting  the  essential  character  of  the  interior  such  as 
hard  or  bright,  shiny  wall  surfaces  of  plaster  or  glass  or 
metal? 

Notes  on  the  Surface  Finishes  and  Materials: 


14,  Exposed  Structure 

Are  there  spaces  where  the  exposed  structural  elements 
define  the  interior  character  such  as  the  exposed  posts, 
beams,  and  trusses  in  a  church  or  train  shed  or  factory? 
Are  there  rooms  with  decorative  ceiling  beams  (non- 
structural)  in  bungalows,  or  exposed  vigas  in  adobe 
buildings? 

Notes  on  the  Exposed  Structure: 


This  concludes  the  three-step  process  of  identifying 
the  visual  aspects  of  historic  buildings  and  is  in¬ 
tended  as  an  aid  in  preserving  their  character  and 
other  distinguishing  qualities.  It  is  not  intended  as  a 
means  of  understanding  the  significance  of  historical 
properties  or  districts,  nor  of  the  events  or  people 
associated  with  them.  That  can  only  be  done  through 
other  kinds  of  research  and  investigation. 

This  Preservation  Brief  was  originally  developed  as  a  slide 
talk/methodology  in  1982  to  discuss  the  use  of  the  Secretary 
of  the  Interior's  Standards  for  Rehabilitation  in  relation  to 
preserving  historic  character;  and  it  was  amplified  and 
modified  in  succeeding  years  to  help  guide  preservation 
decisionmaking,  initially  for  maintenance  personnel  in  the 
National  Park  Service.  A  number  of  people  contributed  to 
the  evolution  of  the  ideas  presented  here.  Special  thanks  go 
to  Emogene  Bevitt  and  Gary  Hume,  primarily  for  the  many 
and  frequent  discussions  relating  to  this  approach  in  its 
evolutionary  stages;  to  Mark  Fram,  Ontario  Heritage  Foun¬ 
dation,  Toronto,  for  suggesting  several  additions  to  the 
Checklist;  and  more  recently,  to  my  co-workers,  both  in 
Washington  and  in  our  regional  offices,  especially  Ward 
Jandl,  Sara  Blumenthal,  Charles  Fisher,  Sharon  Park,  AIA, 
Jean  Travers,  Camille  Martone,  Susan  Dynes,  Michael 
Auer,  Anne  Grimmer,  Kay  Weeks,  Betsy  Chittenden, 

Patri^  Andrus,  Carol  Shull,  Hugh  Miller,  FAIA,  Jerry 
Rogers,  Paul  Alley,  David  Look,  AIA,  Margaret  Pepin- 
Donat,  Bonnie  Halda,  Keith  Everett,  Thomas  Keohan,  the 
Preservation  Services  Division,  Mid- Atlantic  Region,  and 
several  reviewers  in  state  preservation  offices,  especially 
Ann  Haaker,  Illinois;  and  Stan  Graves,  AIA,  Texas;  for  pro¬ 
viding  very  critical  and  constructive  review  of  the 
manuscript. 

This  publication  has  been  prepared  pursuant  to  the  Na¬ 
tional  Historic  Preservation  Act  of  1%6,  as  amended.  Com¬ 
ments  on  the  usefulness  of  this  information  are  welcomed 
and  can  be  sent  to  Mr.  Nelson,  Preservation  Assistance 
Division,  National  Park  Service,  U.S.  Department  of  the  In¬ 
terior,  P.O.  Box' 37127,  Washington,  D.C.  20013-7127.  This 
publication  is  not  copyrighted  and  can  be  reproduced 
without  penalty.  Normal  procedures  for  credit  to  the  author 
and  the  National  Park  Service  are  appreciated. 
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A  floor  plan,  the  arrangement  of  spaces,  and  features  and  applied  finishes  may  be  individually  or  collectively  important  in 
defining  the  historic  character  of  the  building  and  the  purpose  for  which  it  was  constructed.  Thus,  their  identification,  reten¬ 
tion,  protection,  and  repair  should  be  given  prime  consideration  in  every  preservation  project.  Caution  should  be  exerdsed  in 
developing  plans  that  would  radically  change  dwracter-defining  spaces  or  that  would  obscure,  damage  or  destroy  interior 
features  or  finishes. 


While  the  exterior  of  a  building  may  be  its  most 
prominent  visible  ^pect,  or  its  "pubUc  face/'  its  in¬ 
terior  can  be  even  more  important  in  conveying  the 
building's  history  and  development  over  time. 
Rehabilitation  within  the  context  of  the  Secretary  of 
the  Interior's  Standards  for  Rehabilitation  calls  for  the 
preservation  of  exterior  and  interior  portions  or 
features  of  the  building  that  are  significant  to  its 
historic,  architectural  and  cultural  values. 

Interior  components  worthy  of  preservation  may  in¬ 
clude  the  building's  plan  (sequence  of  spaces  and  cir¬ 
culation  patterns),  the  building's  spaces  (rooms  and 
volumes),  individual  architectural  features,  and  the 
various  finishes  and  materials  diat  make  up  the 
walls,  floors,  and  ceilings.  A  dieater  auditorium  or 
sequences  of  rooms  such  as  double  parlors  or  a  lobby 
leading  to  a  stairway  that  ascends  to  a  mezzanine 
may  comprise  a  building's  most  important  spaces.  In¬ 
dividual  rooms  may  contain  notable  features  such  as 
plaster  cornices,  millwork,  parquet  wood  floors,  and 
hardware.  Paints,  wall  coverings,  and  finishing 
techniques  such  as  graining,  may  provide  color,  tex-  ^ 
ture,  and  patterns  which  add  to  a  building' s  unique 
character. 

Virtually  all  rehabilitations  of  historic  buildings  in¬ 
volve  some  degree  of  interior  alteration,  even  tf  the 
buildings  are  to  be  used  for  their  original  purpose. 
Interior  rehabilitation  proposals  may  range  from 
preservation  of  existing  features  and  spaces  to  total 
reconfigurations.  In  some  cases,  depending  on  the 
building,  restoration  may  be  warranted  to  preserve 
historic  character  adequately;  in  other  cases,  extensive 
alterations  may  be  perfectly  acceptable. 

This  Preservation  Brief  has  been  developed  to  assist 
building  owners  and  architects  in  identifj^g  and 
evaluating  those  elements  of  a  building's  interior  that 


contribute  to  its  historic  character  and  in  planning  for 
the  preservation  of  those  elements  in  the  process  of 
rehabilitation.  The  guidance  applies  to  all  building 
types  and  styles,  horn  18th  century  churches  to  20th 
century  office  buildings.  The  Brief  does  not  attempt 
to  provide  specific  advice  on  preservation  techniques 
and  treatments,  given  the  vast  range  of  buildings,  but 
rather  suggests  general  preservation  approaches  to 
guide  construction  work. 

Identifying  and  Evaluating  the  Importance 
of  Interior  Elements  Prior  to  Rehabilitation 

Before  determining  what  uses  might  be  appropriate 
and  before  drawing  up  plans,  a  thorough  professional 
assessment  should  be  undertaken  to  identify  fiiose 
tangible  architectural  components  that,  prior  to 
rehabilitation,  convey  the  building's  sense  of  time 
and  place— that  is  ,  its  "historic  dharacter."  Such  an 
assessment,  accomplished  by  walking  through  and 
taking  account  of  each  element  that  makes  up  the  in¬ 
terior,  can  help  ensure  that  a  truly  compatible  use  for 
the  building,  one  fiiat  requires  minimal  alteration  to 
the  building,  is  selected. 

Researching  The  Building's  History 

A  review  of  the  building's  history  will  reveal  why 
and  when  the  building  addeved  significance  or  how 
it  contributes  to  the  significance  of  the  district.  This 
information  helps  to  evaluate  whether  a  particular 
rehabilitation  treatment  will  be  appropriate  to  the 
building  and  whether  it  will  preserve  those  tangible 
components  of  the  building  that  convey  its 
significance  for  association  with  specific  events  or 
persons  along  with  its  architectural  importance.  In 
this  regard.  National  Register  files  may  prove  usefiil 
in  explaining  why  and  for  what  period  of  time  the 


building  is  significant.  In  some  cases  research  may 
show  that  later  alterations  are  significant  to  the 
building;  in  other  cases,  the  alterations  may  be 
without  historical  or  architectural  merit,  and  may  be 
removed  in  the  rehabilitation. 

Identifying  Interior  Elements 

Interiors  of  buildings  can  be  seen  as  a  series  of 
primary  and  secondary  spaces.  The  goal  of  the 
assessment  is  to  identify  which  elements  contribute  to 
the  building's  character  and  which  do  not. 

Sometimes  it  will  be  the  sequence  and  flow  of  spaces, 
and  not  just  the  individual  rooms  themselves,  that 
contribute  to  the  building's  character.  This  is  par¬ 
ticularly  evident  in  buildings  that  have  strong  central 
axes  or  those  that  are  consciously  asymmetrical  in 
design.  In  other  cases,  it  may  be  the  size  or  shape  of 
the  space  that  is  distinctive.  The  importance  of  some 
interiors  may  not  be  readily  apparent  based  on  a 
visual  inspection;  sometimes  rooms  that  do  not  ap¬ 
pear  to  be  architecturally  distinguished  are  associated 
with  important  persons  and  events  that  occurred 
within  the  buil^g. 

Primary  spaces,  are  fpxmd  in  all  buildings,,  both 
monumental  and  modest.  Examples  may  indude 
foyers,  corridors,  elevator  lobbies,  assembly  rooms, 
stairhalls,  and  parlors.. Often  they  are  the  places  in 
the  building  that  the  public  uses  and  sees;  sometimes 
they  are  the  most  architecturally  detailed  spaces  in 
the  building,  carefully  proportioned  and  finished  with 
costly  materials.  They  may  be  functionally  and  ar¬ 
chitecturally  related  to  the  building's  external  ap¬ 
pearance.  In  a  simpler  building,  a  primary  space  may 
be  distinguishable  only  by  its  location,  size,  propor¬ 
tions,  or  use.  Primary  spaces  are  always  important  to 
the  character  of  the  building  and  should  be 
preserved. 

Secondary  spaces  are  generally  more  utilitarian  in 
appearance  and  size  than  primary  spaces.  They  may 
include  areas  and  rooms  that  service  the  building, 
such  as  bathrooms,  and  kitchens.  Examples  of 
secondary  spaces  in  a  commercial  or  office  structure 
may  include  storerooms,  service  corridors,  and  in 
some  cases,  the  offices  ^emselves.  Secondary  spaces 
tend  to  be  of  less  importance  to  the  building  and  may 
accept  greater  change  in  the  course  of  work  without 
compromising  the  building's  historic  character^ 

Spaces  are  often  designed  to  interrelate  both  visu¬ 
ally  and  functionally.  The  sequence  of  spaces,  such 
as  vestibule-hall-parlor  or  foyer-lobby-stair-auditorium 
or  stairhall-corridor-classroom,  can  define  and  express  , 
the  building's  historic  function  and  unique  character. 
Important  sequences  of  spaces  should  be  identified 
and  retained  in  the  rehabilitation  project. 

Floor  plans  may  also  be  distinctive  and 
characteristic  of  a  style  of  architecture  or  a  region.  Ex¬ 
amples  include  Greek  Revival  and  shotgim  houses. 
Floor  plans  may  also  reflect  social,  educational,  and 
medical  theories  of  the  period.  Many  19th  century 
psychiatric  institutions,  for  example,  had  plans  based 
on  the  ideas  of  Thomas  Kirkbride,  a  Philadelphia  doc¬ 
tor  who  authored  a  book  on  asylum  design. 

In  addition  to  evaluating  the  relative  importance  of 
the  various  spaces,  the  assessment  should  identify  ar¬ 
chitectural  features  and  finishes  that  are  part  of  the 


Figure  1.  This  architect-designed  interior  reflects  early  20th  cen¬ 
tury  American  taste:  the  checkerboard  tile  floor,  wood  wainscot, 
coffered  ceiling,  and  open  staircase  are  richly  detailed  and  crafted 
by  hand.  Not  only  are  the  individual  architectural  features  worthy 
of  preservation,  but  the  planned  sequence  of  spaces— entry  hall, 
stairs,  stair  landings,  arid  loggia— imparts  a  grandeur  that  is 
characteristic  of  high  style  residences  of  this  period.  This  interior 
is  of  Greystone,  Los  Angeles,  Odifomia.  Photography  for  HABS 
by  Jack  E.  Boucher 


Figure  2.  The  interiors  of  mills  and  industrial  buildings  frequently 
are  open,  unadorned  spaces  with  exposed  structural  elements. 
While  the  new  uses  to  which  this  space  could  be  put  are  many- 
retail,  residential,  or  office— the  generous  floor-to-ceiling  height 
and  exposed  truss  system  are  important  character-defining  features 
and  should  be  retained  in  the  process  of  rehabilitation. 


Figure  3.  The  floor  plan  at  left  is  characteristic  of  many  19th  century  Greek  Revival  houses,  with  large  rooms  flanking  a  central  hall. 
In  the  process  of  rehabilitation,  the  plan  (at  right)  was  drastically  altered  to  accommodate  two  duplex  apartments.  The  open  stair  was 
replaced  with  one  that  is  enclosed,  two  fireplaces  were  eliminated,  and  Gredc  Revival  trim  around  vnndows  ard  doors  zvas  removed. 
The  symmetry  of  the  rooms  themselves  was  destroyed  xoith  the  insertion  of  bathrooms  and  kitchens.  Few  vestiges  of  the  19th  century 
interior  survived  the  rehabilitation.  Drawing  by  Neal  A.  Vogel 


Figure  4.  Many  institutional  buildings  possess  distinctive  spaces 
or  floor  plans  that  are  important  in  conveying  the  significance  of 
the  property.  Finding  new  compatible  uses  for  these  buildings  and 
preserving  the  buildings'  historic  character  can  be  a  difficult,  if 
not  impossible,  task.  One  such  case  is  Mechanics  Hall  in 
Worcester,  Massachusetts,  constructed  between  1855  and  1857. 
This  grand  hall,  which  occupies  the  entire  third  floor  of  the 
building,  could  not  be  subdivided  without  destroying  the  integrity 
of  the  space. 


interior's  history  and  character.  Marble  or  wood 
wainscoting  in  corridors,  elevator  cabs,  crown 
molding,  baseboards,  mantels,  ceiling  medallions, 
\vindow  and  door  trim,  tile  and  parquet  floors,  and 
staircases  are  among  those  features  that  can  be  found 
in  historic  buildings.  Architectural  finishes  of  note 
mav  include  grained  woodwork,  marbleized  columns, 
and  plastered  walls.  Those  features  that  are 
characteristic  of  the  building's  sHde  and  period  of 
construction  should,  again,  be  retained  in  the 
rehabilitation. 


Figure  5.  The  interior  of  a  simply  detailed  worker's  house  of  the 
19th  century  may  be  as  important  historically  as  the  richly  or- 
namented  interior  seen  in  figure  1.  Although  the  interior  of  this 
house  has  rwt  been  properly  maintained,  the  wide  basd)oards,  flat 
window  trim,  and  four-panel  door  are  characteristic  of  workers' 
housing  during  this  period  and  deserve  retention  during 
rehabilitation. 


Feahires  and  finishes,  even  if  machine-made  and 
not  exhibiting  particularly  fine  craftsmanship,  may  be 
character-defining;  these  would  include  pressed  metal 
ceilings  and  null  work  around  windows  and  doors. 

The  interior  of  a  plain,  simple  detailed  worker's 
house  of  the  19th  century  may  be  as  important 
historically  as  a  richly  ornamented,  high-style 
townhouse  of  the  same  period.  Both  resources,  if 
equally  intact,  convey  important  information  about 
the  early  inhabitants  and  deserve  the  same  careful  at-  ^ 
tention  to  detail  in  the  preserv^ation  process. 
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The  location  and  condition  of  the  biiilding's  existing 
heating,  plumbing,  and  electrical  syste^  also  need 
to  be  noted  in  the  assessment.  The  visible  features  of 
historic  systems— radiators,  grilles,  light  fixtures, 
switchplates,  bathtubs,  etc.— can  contribute  to  the 
overall  character  of  the  building,  even  if  the  systems 
themselves  need  upgrading. 

Assessing  Alterations  and  Deterioration 

In  assesessing  a  building's  interior,  it  is  im^rtmt 
to  ascertain  the  extent  of  alteration  and  deterioration 
that  may  have  taken  place  over  the  years;  these  fac¬ 
tors  help  determine  what  degree  of  change  is  ap¬ 
propriate  in  the  project.  Qose  examination  of  existing 
fabric  and  originm  floorplans,  where  avaflable,  can 
reveal  which  alterations  have  been  additive,  such  as 
new  partitions  inserted  for  functional  or  structural 
reasons  and  historic  features  covered  up  rather  than 
destroyed.  It  can  also  reveal  which  have  been  sub¬ 
tractive,  such  as  key  walls  removed  and  architectural 
features  destroyed.  If  an  interior  has  been  modified 
by  additive  chmges  and  if  these  changes  have  not  ac¬ 
quired  significance,  it  may  be  relatively  easy  to 
remove  the  alterations  and  return  the  interior  to  its 
historic  appearance.  If  an  interior  has  been  greatly 
altered  through  subtractive  changes,  there  may  be 
more  latitude  in  making  further  alterations  in  the 
process  of  rehabilitation  because  the  integrity  of  the 
interior  has  been  compromised.  At  the  same  time,  if 
the  interior  had  been  exceptionally  significant,  and 
solid  documentation  on  its  historic  condition  is 
available,  reconstruction  of  the  missing  features  may 
be  the  preferred  option. 

It  is  always  a  recommended  practice  to  photograph 
interior  spaces  and  features  thoroughly  prior  to 
rehabilitation.  Measured  floor  plans  showing  the  ex¬ 
isting  conditions  are  extremely  useful.  This  documen¬ 
tation  is  invaluable  in  drawing  up  rehabilitation  plans 
and  specifications  and  in  assessing  the  impact  of 
changes  to  the  property  for  historic  preservation  cer¬ 
tification  purposes. 

Drawii^  Up  Flans  and  Executing  Work 

If  the  historic  building  is  to  be  rehabilitated,  it  is 
critical  that  the  new  use  not  reqxiire  substantial  altera¬ 
tion  of  distinctive  spaces  or  removal  of  character¬ 
defining  architectural  features  or  finishes.  If  an  in¬ 
terior  loses  the  physical  vestiges  of  its  past  as  well  as 
its  historic  function,  the  sense  of  time  and  place 
associated  both  with  the  building  and  the  district  in 
which  it  is  located  is  lost. 

The  recommended  approaches  that  follow  address 
common  problems  associated  with  the  rehabilitation 
of  historic  interiors  and  have  been  adapted  from  the 
Secretary  of  the  Interior's  Standards  for  Rehabilitation 
and  Guidelines  for  Rehabilitating  Historic  Buildings. 
Adherence  to  these  suggestions  can  help  ensure  fiiat 
character-defining  interior  elements  are  preserved  in 
the  process  of  rehabilitation.  The  checklist  covers  a 
range  of  situations  and  is  not  intended  to  be  all- 
indusive.  Readers  are  strongly  encouraged  to  review 
the  full  set  of  guidelines  before  imdertaking  any 
rehabilitation  project. 


Figure  6,  This  corridor,  located  in  the  historic  Monadnock 
Budding  in  Chicago,  has  glazed  walls,  oak  trim,  and  maMe 
wainscotting,  and  is  typi^l  of  those  found  in  late  19th  and  early 
20th  century  office  buildings.  Despite  the  simplicity  of  the 
features,  a  careful  attention  to  detail  can  he  noted  in  the  patterned 
tile  floor,  bronze  Tnatl  chute,  and  door  hardware.  The  retention  of 
corridors  like  this  one  should  be  a  priority  in  rehabilitation  proj¬ 
ects  in7X)lmng  commercial  buildings. 


Figure  7.  Wien  the  Monadnock  Building  was  rehabilitated,  ar¬ 
chitects  retained  the  basic  floor  plan  on  the  upper  floors  consisting 
of  a  double-loaded  corridor  zoith  offices  opting  onto  it  The 
original  floor-to-ceiling  height  in  the  corridors  and  outside 
offices — the  most  important  spaces — was  maintained  by  installing 
needed  air  conditioning  ductwork  in  the  less  important  anterooms. 

In  this  xvay,  the  most  significant  interior  spaces  were  preserved  \ 
intact  Drawing  by  Neal  A.  Vogel 


4 


Recommended  Approaches  for  Rehabilitating  Historic  Interiors 


1.  Retain  and  preserve  floor  plans  and  interior 
spaces  that  are  important  in  defining  the  overall 
historic  character  of  the  building.  This  indudes  the 
size/ configuration,  proportion,  and  rdationship  of 
rooms  and  corridors;  the  relationship  of  features  to 
spaces;  and  the  spaces  themselves  such  as  lobbies, 
reception  halls,  entrance  halls,  double  parlors, 
theaters,  auditoriums,  and  important  industrial  or 
commeidal  use  spaces.  Put  service  functions 
required  by  the  building's  new  use,  such  as 
bathrooms,  mechanical  equipment,  and  office 
machines,  in  secondary  spaces. 

2.  Avoid  subdividing  spaces  that  are  diaracteristic 
of  a  building  type  or  style  or  that  are  directly 
assodated  with  specific  persons  or  patterns  of 
events.  Space  may  be  subdivided  both  vertically 
through  the  insertion  of  new  partitions  or  horizon¬ 
tally  through  insertion  of  new  floors  or  mez¬ 
zanines.  The  insertion  of  new  additional  floors 
should  be  considered  only  when  they  will  not 
damage  or  destroy  the  structural  system  or 
obscure,  damage,  or  destroy  character-defining 
spaces,  features,  or  finishes.  If  rooms  have  already 
been  subdivided  through  an  earlier  inseMitive 
renovation,  consider  removing  the  partitions  and 
restoring  the  room  to  its  original  proportions  and 
size. 

3.  Avoid  making  new  cuts  in  floors  and  ceilings 
where  such  cuts  wotdd  change  character-defining 
spaces  and  the  historic  configuration  of  such 
spaces.  Inserting  of  a  new  atrium  or  a  lightwell  is 
appropriate  only  in  very  limited  situations  where 
the  existing  interiors  are  not  historically  or  architec¬ 
turally  distinguished. 

4.  Avoid  installing  dropped  ceilings  below  or¬ 
namental  ceilings  or  in  rooms  where  high  ceilings 
are  part  of  the  building's  character.  In  addition  to 
obscuring  or  destroying  significant  details,  such 
treatments  will  also  change  the  space's  propor¬ 
tions.  If  dropped  ceilings  are  installed  in  builctogs 
that  lack  character-defii^g  spaces,  such  as  mills 
and  factories,  they  should  be  well  set  back  from 
the  windows  so  Aey  are  not  visible  from  the 
exterior. 

5.  Retain  and  preserve  interior  features  and 
finishes  that  are  important  in  defining  the  overall 
historic  character  of  the  building.  This  might  in¬ 
clude  columns,  doors,  cornices,  baseboards, 
fireplaces  and  mantels,  paneling,  light  fixtures, 
elevator  cabs,  hardware,  and  flooring;  and 
waDpaper,  plaster,  paint,  and  finishes  such  as  sten¬ 
ciling,  marbleizing,  and  graining;  and  other 


decorative  materials  that  accent  interior  features 
and  provide  color,  texture,  and  patterning  to  walls, 
floors,  and  ceilings. 

6.  Retain  stairs  in  their  historic  configuration  and 
location.  If  a  second  means  of  egress  is  required, 
consider  constructing  new  stairs  in  second^ 
spaces.  (For  guidance  on  designing  compatible  new 
additions,  see  Preservation  Brief  14,  "New  Exterior 
Additions  to  Historic  Buildings.")  The  application 
of  fire-retardant  coatings,  such  as  intumescent 
paints;  the  installation  of  fire  suppression  systems, 
such  as  sprinklers;  and  the  construction  of  glass 
enclosures  can  in  many  cases  permit  retention  of 
stairs  and  other  character-defining  features. 

7.  Retain  and  preserve  visible  features  of  early 
mechanical  systems  that  are  important  in  defining 
the  overall  historic  character  of  the  building,  such 
as  radiators,  vents,  fans,  grilles,  plumbing  fixtures, 
switchplates,  and  lights.  If  new  heating,  air  condi¬ 
tioning,  lighting  and  plumbing  systems  are  in¬ 
stalled,  they  should  be  done  in  a  way  that  does 
not  destroy  character-defining  spaces,  features  and 
finishes.  Ducts,  pipes,  and  wiring  should  be  in¬ 
stalled  as  inconspicuously  as  possible:  in  secondary 
spaces,  in  the  attic  or  basement  if  possible,  or  in 
closets. 

8.  Avoid  "furring  out"  perimeter  walls  for  insula¬ 
tion  purposes.  This  requires  unnecessary  removal 
of  window  trim  and  can  change  a  room's  propor¬ 
tions.  Consider  alternative  means  of  improving 
thermal  performance,  such  as  installing  insulation 
in  attics  and  basements  and  adding  storm 
windows. 

9.  Avoid  removing  paint  and  plaster  from  tradi¬ 
tionally  finished  sxirfaces,  to  expose  masonry  and 
wood.  Conversely,  avoid  painting  previously  un¬ 
painted  millwork.  Repairing  deteriorated  plater- 
work  is  encouraged.  If  the  plaster  is  too 
deteriorated  to  save,  and  the  walls  and  ceilings  are 
not  highly  ornamented,  gypsum  board  may  be  an 
acceptable  replacement  material.  The  use  of  paint 
colors  appropriate  to  the  period  of  the  building's 
construction  is  encouraged. 

10.  Avoid  using  destructive  methods— propane  and 
butane  torches  or  sandblasting— to  remove  paint  or 
other  coatings  from  historic  features.  Avoid  harsh 
cleaning  agents  that  can  change  the  appearance  of 
wood.  (For  more  information  regarding  appropriate 
cleaning  methods,  consult  Preservation  Brief  6, 
"Dangers  of  Abrasive  Qeaning  to  Historic 
Buildings.") 


Figure  8.  Furring  out  exterior  xoalls  to  add  insulation  and  suspending  new  ceilings  to  hide  ductwork  and  zviring  can  change  a  room's 
proportions  and  can  cause  interior  features  to  appear  fragmented.  In  this  case,  a  school  ivas  converted  into  apartments,  and  indvoidud 
classrooms  became  Imng  rooms,  bedrooms,  and  kitchens.  On  the  left  is  an  illustration  of  a  classroom  prior  to  rehabilitation;  note  the 
generous  fl^-tcxeiling  height,  wood  vxdnscotting,  molded  baseboard,  pi^re  molding,  and  Eastlake  Style  door  and  window  trim.  After 
rehabilitation,  on  the  right,  only  fragments  of  the  historic  detailing  survive:  the  ceiling  has  been  dropped  below  the  picture  molding,  the 
reining  vxdnscotting  appears  to  be  randomly  placed,  and  some  of  the  window  trim  has  been  obscured.  Together  with  the  subdhnsion 
of  the  classrooms,  the^  rehabilitation  treatments  prevent  a  clear  understanding  of  the  original  classroom's  design  and  space.  If  thermal 
performance  must  be  improved,  alternatives  to  furring  out  vxdls  and  suspending  new  ceilings,  such  as  installing  insulation  in  attics  and 
basements,  should  be  considered.  Drawings  by  Neal  A.  Vogel 
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Figure  9.  The  tangible  reminders  of  early  mechanical  systems  can 
be  worth  saving.  In  this  example,  in  the  Old  Post  Office  in 
Washington,  D.C.,  radiators  encircle  Corinthian  columns  in  a 
decorative  manner.  Note,  too,  the  period  light  fixtures.  These 
features  were  retained  when  the  building  was  rehabilitated  as 
retail  and  office  space.  Photo:  Historic  American  Buildings  Survey 
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Figure  10.  In  this  case  plaster  has  been  removed  from  perimeter 
walls,  leaving  brick  exposed.  In  removing  finishes  from  historic 
masonry  walls,  not  only  is  there  a  loss  of  historic  finish,  but  raw, 
unfinished  walls  are  exposed,  giving  the  interior  an  appearance  it 
never  had.  Here,  the  exposed  brick  is  of  poor  quality  and  the 
mortar  joints  are  wide  and  badly  struck.  Plaster  should  have  been 
retained  and  repaired,  as  necessary. 
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Figure  11.  These  dramatic  "before"  and  "after"  photographs  show  a  severely  deteriorated  space  restored  to  its  original  elegance:  plaster 
/ws  been  repaired  and  painted,  the  scagliola  columns  h^e  been  restored  to  match  marble  using  traditional  craft  techniques,  and  missing 
decorative  metahoork  has  been  re-installed  in  front  of  the  windows.  Although  some  reorganization  of  the  space  took  place,  notably  the 
relocation  of  the  front  desk,  the  overall  historic  character  of  the  space  has  been  preserved.  These  views  are  of  the  lobby  in  the  Willard 
Hotel,  Washingtm,  D.C  Credit:  Commercial  Photographs  deft);  Carol  M.  Highsmith  (right) 


Meeting  Building,  Life  Safety  and  Fire 
Codes 

Bxiildings  undergoing*  rehabilitation  must  comply 
with  existing  building,  life  safety  and  fire  codes.  The 
application  of  codes  to  specific  projects  varies  from 
building  to  building,  and  town  to  town.  Code  re¬ 
quirements  may  make  some  reuse  proposals  imprac¬ 
tical;  in  other  cases,  only  minor  changes  may  be 
needed  to  bring  the  project  into  compliance.  In  some 
situations,  it  may  be  possible  to  obtain  a  code 
variance  to  preserve  distinctive  interior  features.  (It 
should  be  noted  that  the  Secretary's  Standards  for 
Rehabilitation  take  precedence  over  other  regulations 
and  codes  in  determining  whether  a  rehabilitation 
project  qualifies  for  Federal  tax  benefits.)  A  thorough 
understanding  of  the  applicable  regulations  and  close 
coordination  with  code  officials,  building  inspectors, 
and  fire  marshals  can  prevent  die  alteration  of  signifi¬ 
cant  historic  interiors. 

Sources  of  Assistance 

Rehabilitation  and  restoration  work  should  be 
undertaken  by  professionals  who  have  an  established 
reputation  in  the  field. 

Given  the  wide  range  of  interior  work  items,  from 
ornamental  plaster  repair  to  marble  cleaning  and  the 
application  of  graining,  it  is  possible  that  a  number  of 
specialists  and  subcontractors  will  need  to  be  brought 
in  to  bring  the  project  to  completion.  State  Historic 
Preservation  Officers  and  local  preservation  orgaiuza- 
tions  may  be  a  useful  source  of  information  in  this 
regard.  Good  sources  of  information  on  appropriate 
preservation  techniques  for  specific  interior  features 
and  finishes  include  the  Bulletin  of  the  Association  for 
Preservation  Technology  and  The  Old-House  Journal; 
other  useful  publications  are  listed  in  the 
bibliography. 


Protecting  Interior  Elements  During 
Rehabilitation 

Architectural  features  and  finishes  to  be  preserved 
in  the  process  of  rehabilitation  should  be  clearly 
marked  on  plans  and  at  the  site.  This  step,  along  with 
careful  supervision  of  the  interior  demolition  work 
and  protection  against  arson  and  vandalism,  can  pre¬ 
vent  the  unintended  destruction  of  architectural 
elements  that  contribute  to  the  building's  historic 
character. 

Protective  coverings  should  be  installed  around 
architectural  featiues  and  finishes  to  avoid  damage  in 
the  course  of  construction  work  and  to  protect 
workers.  Staircases  and  floors,  in  particular,  are  sub¬ 
jected  to  dirt  and  heavy  wear,  and  the  risk  exists  of 
incurring  costly  or  irreparable  damage.  In  most  cases, 
the  best,  and  least  costly,  preservation  approach  is  to 
design  and  construct  a  protective  system  that  enables 
stairs  and  floors  to  be  used  yet  protects  them  from 
damage.  Other  architectural  featiues  such  as  mantels, 
doors,  wainscotting,  and  decorative  finishes  may  be 
protected  by  using  heavy  canvas  or  plastic  sheets. 

Summary 

In  many  cases,  the  interior  of  a  historic  building  is 
as  important  as  its  exterior.  The  careful  identification 
and  evaluation  of  interior  architectural  elements,  after 
undertaking  research  on  the  building's  history  and 
use,  is  critically  important  before  changes  to  the 
building  are  contemplated.  Only  after  this  evaluation 
should  new  uses  be  decided  and  plans  be  drawn  up. 
The  best  rehabilitation  is  one  that  preserves  and  pro¬ 
tects  those  rooms,  sequences  of  spaces,  featiues  and 
finishes  that  define  and  shape  the  overall  historic 
character  of  the  building. 
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This  Preservation  Brief  is  based  on  a  discussion  paper 
prepared  by  the  author  for  a  National  Park  Service 
regional  workshop  held  in  March,  1987,  and  on  a 
paper  written  by  Gary  Hume,  ''Interior  Spaces  in 
Historic  Buildings,"  October,  1987.  Appreciation  is 
extended  to  the  staff  of  Technical  Preservation  Serv¬ 
ices  Branch  and  to  the  staff  of  NPS  regional  offices 
who  reviewed  the  manuscript  and  provided  many 
useful  suggestions.  Special  flianks  are  given  to  Neal 
A.  Vogel,  a  summer  intern  with  the  NPS,  for  many 
of  die  nitrations  in  this  Brief. 

This  publication  has  been  prepared  pursuant  to  the 
Nations  Historic  Preservation  Act  of  1966,  as 
amended.  Preservation  Briefs  18  was  developed 
under  the  editorship  of  Lee  H.  Nelson,  FAIA,  Qiief, 
Preservation  Assistance  Division,  National  Park  Serv¬ 
ice,  U.S.  Department  of  the  Interior,  P.O.  Box  37127, 
Washington,  D.C.  20013-7127.  Comments  on  the 
usefulness  of  this  information  are  welcomed  and  may 
be  sent  to  Mr.  Nelson  at  the  above  address.  This 
publication  is  not  copyrighted  and  can  be  reproduced 
without  penalty.  Normal  procedures  for  credit  to  the 
author  and  the  National  Park  Service  are  appreciated. 

Selected  Reading  List 

There  are  few  books  written  exclusively  on  preserv¬ 
ing  historic  interiors,  and  most  of  these  tend  to  foctis 
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The  need  for  modem  mechanical  systems  is  one  of  the 
most  common  reasons  to  undertake  work  on  historic 
buildings.  Such  work  includes  upgrading  older  me¬ 
chanical  systems,  improving  the  energy  efficiency  of 
eating  buildings,  installing  new  heating,  ventilation  or 
air  conditioning  (HVAC)  systems,  or — particularly  for 
museums—installing  a  climate  control  system  with 
humidification  and  dehumidification  capabilities.  Deci¬ 
sions  to  install  new  HVAC  or  climate  control  systems 
often  result  from  concern  for  occupant  health  and  com¬ 
fort,  the  desire  to  make  older  buildings  marketable,  or 
the  need  to  provide  specialized  environments  for  oper¬ 
ating  computers,  storing  artifacts,  or  displaying  mu¬ 
seum  collections.  Unfortunately,  occupant  comfort  and 
concerns  for  the  objects  within  the  building  are  some¬ 
times  given  greater  consideration  than  the  building 
itself.  In  too  many  cases,  applying  modem  standards 
of  interior  climate  comfort  to  historic  buildings  has 
proven  detrimental  to  historic  materials  and  decorative 
finishes. 

This  Preservation  Brief  imderscores  the  importance  of 
careful  planning  in  order  to  balance  the  preservation 
objectives  with  interior  climate  needs  of  the  building.  It 
is  not  intended  as  a  technical  guide  to  calculate  ton¬ 
nage  or  to  size  piping  or  ductwork.  Rather,  this  Brief 
identifies  some  of  the  problems  associated  with  install¬ 
ing  mechanical  systems  in  historic  buildings  and  rec¬ 
ommends  approaches  to  minimizing  the  ph)^ical  and 
visual  damage  associated  with  installing  and  maintain¬ 
ing  these  new  or  upgraded  systems. 

Historic  buildings  are  not  easily  adapted  to  house 
modem  precision  mechanical  systems.  Careful  plan¬ 
ning  must  be  provided  early  on  to  ensure  that  deci¬ 
sions  made  during  the  design  and  installation  phases 
of  a  new  system  are  appropriate.  Since  new  mechanical 
■  and  other  related  systems,  such  as  electrical  and  fire 
•  suppression,  can  use  up  to  10%  of  a  building's  square 
footage  and  30%-40%  of  an  overall  rehabilitation 
budget,  decisions  must  be  made  in  a  systematic  and 
coordinated  manner.  The  installation  of  inappropriate 


mechanical  systems  may  result  in  any  or  aU  of  the 
following: 

•  laige  sections  of  historic  materials  are  removed  to 
install  or  house  new  systems. 

•  historic  structural  systems  are  weakened  by  carrying 
the  weight  of,  and  sustaining  vibrations  from,  large 
equipment. 

•  moisture  introduced  into  the  building  as  part  of  a 
new  system  migrates  into  historic  materials  and 
causes  damage,  including  biodegradation,  freeze/ 
thaw  action,  and  surface  staining. 

•  exterior  cladding  or  interior  finishes  are  stripped  to 
install  new  vapor  barriers  and  insulation. 

•  historic  finishes,  features,  and  spaces  are  altered  by 
dropped  ceilings  and  boxed  chases  or  by  poorly  lo¬ 
cated  grilles,  registers,  and  equipment. 

•  systems  that  are  too  large  or  too  small  are  installed 
before  there  is  a  clearly  planned  use  or  a  new  tenant. 

For  historic  properties  it  is  critical  to  understand  what 
spaces,  features,  and  finishes  are  historic  in  the  build¬ 
ing,  what  should  be  retained,  and  what  the  realistic 
heating,  ventilating,  and  cooling  needs  are  for  the 
building,  its  occupants,  and  its  contents.  A  systematic 
approach,  involving  preservation  planning,  preserva¬ 
tion  design,  and  a  follow-up  program  of  monitoring 
and  maintenance,  can  ensure  that  new  systems  are 
successfully  added— or  existing  systems  are  suitably 
upgraded— while  preserving  the  historic  integrity  of  the 
building. 

No  set  formula  exists  for  determining  what  type  of 
mechanical  system  is  best  for  a  specific  building.  Each 
building  and  its  needs  must  be  evaluated  separately. 
Some  buildings  will  be  so  significant  that  every  effort 
must  be  made  to  protect  the  historic  materials  and  sys¬ 
tems  in  place  with  minimal  intrusion  from  new  sys¬ 
tems.  Some  buildings  will  have  museum  collections 
that  need  special  climate  control.  In  such  cases,  cura¬ 
torial  needs  must  be  considered— but  not  to  the  ulti¬ 
mate  detriment  of  the  historic  building  resource.  Other 


bxiildings  will  be  rehabilitated  for  commercial  use.  For 
them,  a  variety  of  systems  might  be  acceptable,  as  long 
as  significant  spaces,  features,  and  finishes  are  retained. 

Most  mechanical  systems  require  upgrading  or  re¬ 
placement  within  15-30  years  due  to  wear  and  tear  or 
the  availability  of  improved  technology.  Therefore,  his¬ 
toric  buildings  should  not  be  greatly  altered  or  other¬ 
wise  sacrificed  in  an  effort  to  meet  short-term  systems 
objectives: 

History  of  Mechanical  Systems 

The  history  of  mechanical  systems  in  buildings  involves 
a  study  of  inventions  and  ingenuity  as  building  own¬ 
ers,  aniutects,  and  engineers  devised  ways  to  improve 
the  interior  climate  of  their  buildings.  Following  are 
highlights  in  the  evolution  of  heating,  ventilating,  and 
cooling  systems  in  historic  buildings. 

Eighteenth  Century.  Early  heating  and  ventilation  in 
America  relied  upon  conunon  sense  methods  of  manag¬ 
ing  the  environment  (see  figure  1).  Builders  purposely 
sited  houses  to  capture  winter  sun  and  prevailing  sum¬ 
mer  cross  breezes;  they  chose  materials  that  could  help 
protect  the  inhabitants  from  the  elements,  and  took 
precautions  against  precipitation  and  damaging  drain¬ 
age  patterns.  The  location  and  sizes  of  windows, 
doors,  porches,  and  the  floor  plan  itself  often  evolved 
to  maximize  ventilation.  Heating  was  primarily  from 
fireplaces  or  stoves  and,  therefore,  was  at  the  source  of 
delivery.  In  1744,  Benjamin  Franklin  designed  his 
"Pennsylvania  stove"  with  a  fresh  air  int^e  in  order  to 
maxiinize  the  heat  radiated  into  the  room  and  to  mini¬ 
mize  annoying  smoke. 

Thermal  insulation  was  rudimentary— often  wattle 
and  daub,  brick  and  wood  nogging.  The  comfort  level 
for  occupants  was  low,  but  the  relatively  small  differ¬ 
ence  between  internal  and  external  temperatures  and 
relative  humidity  allowed  building  materials  to  expand 
and  contract  witii  the  seasons. 

Regional  styles  and  architectural  features  reflected 
regional  climates.  In  warm,  dry  and  sunny  climates, 
thick  adobe  walls  offered  shelter  from  the  sun  and  kept 
the  inside  temperatures  cool.  Verandas,  courtyards, 
porches,  and  high  ceilings  also  reduced  the  impact  of 
the  sim.  Hot  and  humid  climates  called  for  elevated 
living  floors,  louvered  grilles  and  shutters,  balconies, 
and  interior  courtyards  to  help  circulate  air. 

Nineteenth  Century.  The  industrial  revolution  pro¬ 
vided  the  technological  means  for  controlling  the  envi¬ 
ronment  for  the  first  time  (see  figure  2).  The  dual 
developments  of  steam  energy  from  coal  and  industrial 
mass  production  made  possible  early  central  heating 
systems  with  distribution  of  heated  air  or  steam  using 
metal  ducts  or  pipes.  Improvements  were  made  to 
early  wrought  iron  boilers  and  by  late  century,  steam 
and  low  pressure  hot  water  radiator  systems  were  in 
common  use,  both  in  offices  and  residences.  Some 
large  institutional  buildings  heated  air  in  furnaces  and 
distributed  it  throughout  the  building  in  brick  flues 
with  a  network  of  metal  pipes  delivering  heated  air  to 
individual  rooms.  Residential  designs  of  the  period 
often  used  gravity  hot  air  systems  utilizing  decorative 
floor  and  ceiling  grilles. 

Ventilation  became  more  scientific  and  the  introduc- 


I.  Eighteenth  century  and  later  vernacular  architecture  depended  on  the 
siting  of  the  building,  deciduous  trees,  cross  ventilation,  and  the  placement 
ofivindofws  and  chimneys  to  maximize  xvinter  heating  and  natural  summer 
cooling.  Regional  details,  as  seen  in  this  Virginia  house,  include  external 
chimneys  and  a  separate  summer  kitchen  to  reduce  fire  risk  and  isolate  heat 
in  the  summer.  Photo:  NPS  Piles. 


2.  Nineteenth  century  buildings  continued  to  use  architectural  features 
as  porches,  cupolas,  and  aumings  to  make  the  buildings  more  comfortabL 
summer,  but  heating  was  greatly  improved  by  hot  water  or  steam  radiators. 
Photo:  NPS  Files 


tion  of  fresh  air  into  buildings  became  an  important 
component  of  heating  and  cooling.  Improved  forced  air 
V  ventilation  became  possible  in  mid-century  with  the 
)  introduction  of  power-driven  fans.  Architectural  fea¬ 
tures  such  as  porches,  awnings,  window  and  door 
transoms,  large  open-work  iron  roof  trusses,  roof  mon¬ 
itors,  cupolas,  skylights  and  clerestory  windows  helped 
to  dissipate  heat  and  provide  healthy  ventilation. 

Cavity  wall  construction,  popular  in  masonry  struc¬ 
tures,  impixjved  the  insulating  qualities  of  a  biiildmg 
and  also  provided  a  natural  cavity  for  the  dissipation  of 
moisture  produced  on  the  interior  of  the  building.  In 
some  buildings,  cinder  chips  and  broken  masonry  filler 
between  structural  iron  beams  and  jack  arch  floor 
vaults  provided  thermal  insulation  as  well  as  fire¬ 
proofing.  Mineral  wool  and  cork  were  new  sources  of 
li^twdght  insulation  and  were  forerunners  of  contem¬ 
porary  batt  and  blanket  insulation. 

The  technology  of  the  age,  howevei;  was  not  suffic¬ 
ient  to  produce  "tight"  bufldings.  There  was  stiU  only  a 
moderate  difference  between  internal  and  external  tem¬ 
peratures.  This  was  due,  in  part,  to  the  limitations  of 
early  insulation,  the  almost  exclusive  use  of  single 
glazed  windows,  and  the  absence  of  air-tight  cor^truc- 
tion.  The  presence  of  ventilating  far\s  and  the  reliance 
on  architectural  features,  such  as  operable  windows, 
cupolas  and  transoms,  ^owed  sufficient  air  movement 
to  keep  buildings  well  ventilated.  Building  materials 
could  behave  in  a  fairly  traditional  way,  expanding  and 
contracting  with  the  seasons. 

Twentieth  Century.  The  twentieth  century  saw  inten¬ 
sive  development  of  new  technologies  and  the  notion 
of  fully  integrating  mechanical  systems  (see  figure  3).  Oil 
and  gas  furnaces  developed  in  the  nineteenth  centuty 
were  improved  and  made  more  efficient,  with  electnc- 
ity  becoming  the  critical  source  of  power  for  building 
systems  in  the  latter  half  of  the  century.  Forced  air  heat- 
ing  systems  with  ducts  and  registers  became  popular 
for  all  types  of  buildings  and  allowed  architects  to  ex¬ 
periment  with  architectural  forms  free  from  mechanical 
encumbrances.  In  the  1920s  large-scale  theaters  and 
auditoriums  introduced  central  air  conditioning,  and  by 
mid-century  forced  air  systems  which  combined  heat¬ 
ing  and  air  conditioning  in  the  same  ductwork  set  a 
new  standard  for  comfort  and  convenience.  The  combi¬ 
nation  and  coordination  of  a  variety  of  systems  came 
together  in  the  post-World  War  n  highrise  buildings; 
complex  heating  and  air  conditioning  plants,  electric 
elevators,  mechanical  towers,  ventilation  fans,  and  full 
service  electric  lighting  were  integrated  into  the  build¬ 
ing's  design. 

The  insulating  qualities  of  building  materials  im¬ 
proved.  S5mthetic  materials,  such  as  spun  fiberglass 
batt  insulation,  were  fully  developed  by  mid-century. 
Prototypes  of  insulated  thermal  gazing  and  integral 
storm  window  systems  were  promoted  in  construction 
journals.  Caulking  to  seal  out  perimeter  air  around 
window  and  door  openings  became  a  standard  con- 
,  struction  detail. 

The  last  quarter  of  the  twentieth  century  has  seen 
making  HVAC  systems  more  energy  efficient  and  better 
integrated.  The  use  of  vapor  barriers  to  control  mois¬ 
ture  migration,  thermally  efficient  windows,  caulking 


and  gaskets,  compressed  thin  wall  insulation,  has  be¬ 
come  standard  practice.  New  inte^ated  systems  now 
combine  interior  climate  control  with  fire  suppression, 
lighting,  air  filtration,  temperature  and  humidity  con¬ 
trol,  and  security  detection.  Computers  regulate  the 
performance  of  these  integrated  systems  based  on  the 
time  of  day,  day  of  the  week,  occupancy,  and  outside 
ambient  temperature. 


3.  The  circa  1928  fox  Theater  in  Detroit,  designed  by  C.  Howard  Crane, 
was  orw  of  the  earliest  twentieth  century  buildings  to  provide  air  condition¬ 
ing  to  its  patrons.  The  early  water<ool^  system  was  recently  restored. 
Commercial  and  highrise  buildings  of  the  txventieth  century  were  able, 
mostly  through  electrical  power,  to  provide  sophisticated  systems  that  inte¬ 
grated  many  building  services.  Photo:  William  Kessler  and  Associates, 
Architects. 


Climate  Control  and  Preservation 

Although  twentieth  century  mechanical  systems  teA- 
nology  has  had  a  tremendous  impact  on  making  his¬ 
toric  buildings  comfortable,  the  introduction  of  these 
new  systems  in  older  buildings  is  not  without  prob¬ 
lems.  The  attempt  to  meet  and  maintain  modem  cli¬ 
mate  control  standards  may  in  fact  be  damaging  to  historic 
resources.  Modem  systems  are  often  over-designed  to 
compensate  for  inherent  inefficiencies  of  some  historic 
buildings  materials  and  plan  layouts.  Energy  retrofit 
measures,  such  as  installing  exterior  wall  insulation 
and  vapor  barriers  or  the  sealing  of  operable  window 
and  vents,  ultimately  affect  the  performance  and  can 
reduce  the  life  of  aging  historic  materials. 


In  general,  the  greater  the  differential  between  the 
interior  and  exterior  temperature  and  humidity  levels, 
the  greater  the  potential  for  damage.  As  natural  vapor 
pressure  moves  moisture  from  a  warm  area  to  a  colder, 
dryer  area,  condensation  will  occur  on  or  in  building 
materials  in  the  colder  area  (see  figure  4).  Too  little 
humidity  in  winter,  for  example,  can  dry  and  crack 
historic  wooden  or  painted  surfaces.  Too  much  humid¬ 
ity  in  winter  causes  moisture  to  collect  on  cold  sur¬ 
faces,  such  as  windows,  or  to  migrate  into  walls.  As  a 
result,  this  condensation  deteriorates  wooden  or  metal 
windows  and  causes  rotting  of  walls  and  wooden 
structural  elements,  dampening  insulation  and  holding  , 
moisture  against  exterior  surfaces.  Moisture  migration 
through  walls  can  cause  the  corrosion  of  metal  an¬ 
chors,  angles,  nails  or  wire  lath,  can  blister  and  peel 
exterior  paint,  or  can  leave  efflorescence  and  salt  de¬ 
posits  on  exterior  masonry.  In  cold  climates,  freeze- 
thaw  damage  can  result  bom  excessive  moisture  in 
external  walls. 

To  avoid  these  types  of  damage  to  a  historic  building, 
it  is  important  to  imderstand  how  building  components 
work  together  as  a  system.  Methods  for  controlling 
interior  temperature  and  humidity  and  improving  ven¬ 
tilation  must  be  considered  in  any  new  or  upgraded 
H\AC  or  climate  control  system.  While  certain  energy 
retrofit  measures  will  have  a  positive  effect  on  the  over¬ 
all  bxiilding,  installing  effective  vapor  barriers  in  his¬ 
toric  walls  is  difficult  and  often  results  in  destruction  of 
significant  historic  materials  (see  figure  5). 


5.  The  installation  of  vapor  retarders  in  walls  of  historic  buildings  in  an 
effort  to  contain  interior  moisture  can  cause  serious  damage  to  historic 
finishes  as  shown  here.  In  this  example,  all  the  laall  plaster  and  lath  have 
been  stripped  in  preparation  for  a  vapor  barrier  prior  to  replastering.  Con¬ 
trolling  interior  temperature  and  relative  humidity  can  be  more  effective  than 
adding  insulation  and  vapor  barriers  to  historic  perimeter  zoalb.  Photo: 
Ernest  A.  Conrad,  P.E. 


4.  Mechanical  heating  and  cooling  systems  change  the  interior  climate  of  a  building.  Moisture  in  the  air  will  dissipate  from  the  warmer  area  of  a  building 
the  colder  area  and  can  cause  serious  deterioration  of  historic  materials.  Condensation  can  form  if  the  dew  point  occurs  zoithin  the  building  wall,  particularly 
one  that  has  been  insulated  (see  a  and  b).  Even  when  vapor  retarders  are  installed  (c),  any  non~continuous  areas  will  provide  spaces  for  moisture  to  pass.  Wall 
Section  Drawings:  NPS  files 
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Planning  the  New  System 

Climate  control  systems  are  generally  classified  accord¬ 
ing  to  the  medium  used  to  condition  the  temperature: 
air,  water,  or  a  combination  of  both  (see  overview  on 
page  6 ).  The  complexity  of  choices  facing  a  building 
owner  or  manager  means  that  a  systematic  approach  is 
critical  in  determining  the  most  suitable  system  for  a 
building,  its  contents,  and  its  occupants.  No  matter 
which  system  is  installed,  a  change  in  the  interior  cli¬ 
mate  wffl  result.  This  physical  change  will  in  turn  affect 
how  the  building  materids  perform.  New  registers, 
grilles,  cabinets,  or  other  accessories  associated  wiA 
the  new  mechanical  system  will  also  visually  change 
the  interior  (and  sometimes  the  exterior)  appearance  of 
the  building.  Regardless  of  the  type  or  extent  of  a  me¬ 
chanical  system,  the  owner  of  a  historic  building 
should  know  before  a  system  is  installed  what  it  will 
look  like  and  what  problems  can  be  anticipated  during 
the  life  of  that  system.  The  potential  harm  to  a  building 
and  costs  to  an  owner  of  selecting  the  wrong  mechani¬ 
cal  system  are  very  great. 

The  use  of  a  budding  and  its  contents  will  largely 
determine  the  best  type  of  mechanical  system.  The 
historic  building  materials  and  construction  technology 
as  well  as  the  size  and  availability  of  secondary  spaces 
within  the  historic  structure  will  affect  the  choice  of  a 
s^tem.  It  may  be  necessary  to  investigate  a  combina¬ 
tion  of  systems.  In  each  case,  the  needs  of  the  user,  the 
needs  of  the  building,  and  the  needs  of  a  collection  or^ 
equipment  must  be  considered.  It  may  not  be  neces¬ 
sary  to  have  a  comprehensive  climate  control  system  if 
climate-sensitive  objects  can  be  accommodated  in  spe¬ 
cial  areas  or  climate-controlled  display  cases.  It  may  not 
be  necessary  to  have  central  air  conditioning  in  a  inild 
climate  if  natural  ventilation  systems  can  be  improved 
through  the  use  of  operable  windows,  awnings,  ex¬ 
haust  fans,  and  other  "low-tech"  means.  Modem 
standards  for  climate  control  developed  for  new  con- 
stmction  may  not  be  achievable  or  desirable  for  historic 
buildings.  In  each  case,  the  lowest  level  of  intervention 
needed  to  successfully  accomplish  the  job  should  be  selected. 

Before  a  system  is  chosen,  the  following  planning 
steps  are  recommended: 

1.  Determine  the  use  of  the  building.  The  proposed 
use  of  the  building  (museum,  commercial,  residential, 
retail)  will  influence  the  type  of  S5^em  that  should  be 
installed.  The  number  of  people  and  functions  to  be 
housed  in  a  building  will  establish  the  level  of  comfort 
and  service  that  must  be  provided.  Avoid  uses  that 
require  major  modifications  to  significant  architectural 
spaces.  What  is  the  intensity  of  use  of  the  building: 
intermittent  or  constant  use,  special  events  or  seasonal 
events?  Will  the  use  of  the  building  require  major  new 
services  such  as  restaurants,  laundries,  kitchens,  locker 
rooms,  or  other  areas  that  generate  moisture  that  may 
exacerbate  climate  control  within  the  historic  space?  In 
the  context  of  historic  preservation,  uses  that  require 
radical  reconfigurations  of  historic  spaces  are  inappro¬ 
priate  for  the  building. 

2.  Assemble  a  qualified  team.  This  team  ideally 
should  consist  of  a  preservation  architect,  mechanical 
engineer,  electrical  engineer,  structural  engineer,  and 
preservation  consultants,  each  knowledgeable  in  codes 
and  local  requirements.  If  a  special  use  (church,  mu¬ 


seum,  art  studio)  or  a  collection  is  involved,  a  specialist 
familiar  with  the  mechanical  requirements  of  that 
building  type  or  collection  should  also  be  hired. 

Team  members  should  be  familiar  with  the  needs  of 
historic  buildings  and  be  able  to  balance  complex  fac¬ 
tors:  the  preservation  of  the  historic  architecture  (aes¬ 
thetics  and  conservation),  requirements  imposed  by 
mechanical  systems  (quantified  heating  and  cooling 
loads),  building  codes  (health  and  safety),  tenant  re¬ 
quirements  (quality  of  comfort,  ease  of  operation),  ac¬ 
cess  (maintenance  and  future  replacement),  and  the 
over^  cost  to  the  owner. 

3.  Undertake  a  condition  assessment  of  the  existing 
building  and  its  systems.  What  are  the  existing  con¬ 
struction  materials  and  mechanical  systems?  What  con¬ 
dition  are  th^  in  and  are  they  reusable  (see  figme  6)7 
Where  are  existing  chillers,  boilers,  air  handlers,  or 
cooling  towers  located?  Look  at  the  condition  of  all 
other  services  that  may  benefit  from  being  integrated 
into  a  new  system,  su^  as  electrical  and  fire  suppres¬ 
sion  systems.  Where  can  energy  efficiency  be  improved 
to  help  downsize  any  new  equipment  added,  and 
which  of  the  historic  features,  e.g.  shutters,  awnings, 
skylights,  can  be  reused  (see  figure  7)7  Evaluate  air 
infiltration  through  the  exterior  envelope;  monitor  the 
interior  for  temperature  and  humidity  levels  with  hy- 
grothermo^aphs  for  at  least  a  year.  Identify  building, 
site,  or  equipment  deficiencies  or  the  presence  of  as¬ 
bestos  that  must  be  corrected  prior  to  the  installation  or 
upgrading  of  mechanical  systems. 


6.  A  condition  assessment  during  the  planning  stage  zvould  identify  this 
round  radiator  in  a  small  oval-shaped  vestibule  as  a  significant  element  of  the 
historic  heating  system.  In  upgrading  the  mechanical  system,  the  radiator 
should  be  retained.  Photo:  Michael  C  Henry,  P.E.,  AIA, 


Overview  of  HVAC  Systems 


WATER  SYSTEMS:  Hydronic  radiators,  Fan  coil,  or 
radiant  pipes 

Water  systems  are  generally  called  hydronic  and  use  a  network 
of  pipes  to  deliver  water  to  hot  water  radiators,  radiant  pipes  set 
in  floors  or  fan  coil  cabinets  which  can  give  both  heating  and 
cooling.  Boilers  produce  hot  water  or  steam;  chillers  produce 
chilled  water  for  use  with  fan  coil  units.  Thermostats  control  the 
ternperature  by  zone  for  radiators  and  radiant  floors.  Fan  coil  J 
units  have  individual  controls.  Radiant  floors  provide  quiet, 
even  heat,  but  are  not  common. 

Advantages:  Piped  systems  are  generally  easier  to  install  in 
historic  buildings  because  the  pipes  are  smaller  than  ductwork. 
Disadvantages:  There  is  the  risk,  however,  of  hidden  leaks  in 
the  wall  or  burst  pipes  in  winter  if  boilers  fail.  Fan  coil  conden¬ 
sate  pans  can  overflow  if  not  properly  maintained.  Fan  coils 
may  be  noisy. 

Hydronic  Radiators:  Radiators  or  baseboard  radiators  are 
looped  together  and  are  usually  set  under  windows  or  along 
perimeter  walls.  New  boilers  and  circulating  pumps  can  up¬ 
grade  older  systems.  Most  piping  was  cast  iron  although  cop¬ 
per  systems  can  be  used  -if  separately  zoned.  Modern  cast  iron 
baseboards  and  copper  fin-tubes  are  available.  Historic  radia¬ 
tors  can  be  reconditioned. 


Fan  Coil  Units:  Fan  coil  systems  use  terminal  cabinets  in  each 
n^m  serviced  by  2,  3,  or  4  pipes  approximately  1-1/2"  each  in 
diameter.  A  fan  blows  air  over  the  colls  which  are  serviced  by 
hot  or  chilled  water.  Each  fan  coil  cabinet  can  be  individually 
controlled.  Four-pipe  fan  coils  can  provide  both  heating  and 
cooling  all  year  long.  Most  piping  is  steel.  Non-cabinet  units 
may  be  concealed  in  closets  or  custom  cabinetry,  such  as  ben¬ 
ches,  can  be  built. 


CENTRAL  AIR  SYSTEMS 

The  basic  heating,  ventilation  and  air  conditioning  (HVAC)  sys¬ 
tem  is  all-air,  single  zone  fan  driven  designed  for  low,  medium 
or  high  pressure  distribution.  The  system  is  composed  of  com¬ 
pressor  drives,  chillers,  condensers,  and  furnace  depending 
on  whether  the  air  is  heated,  chilled  or  both.  Condensers,  gen¬ 
erally  air  cooled,  are  located  outside.  The  ducts  are  sheet  metal 
or  flexible  plastic  and  can  be  insulated.  Fresh  air  can  be  circu¬ 
lated.  Registers  can  be  designed  for  ceilings,  floors  and  walls. 
The  system  is  controlled  by  thermostats;  one  per  zone. 

Advantages:  Ducted  systems  offer  a  high  level  of  control  of 
interior  temperature,  humidity,  and  filtration.  Zoned  units  can 
be  relatively  small  and  well  concealed. 

Disadvantages;  The  damage  from  installing  a  ducted  system 
without  adequate  space  can  be  serious  for  a  historic  building. 
Systems  need  constant  balancing  and  can  be  noisy. 

Basic  HVAC:  Most  residential  or  small  commercial  systems  will 
consist  of  a  basic  furnace  with  a  cooling  coil  set  in  the  unit  and 
a  refrigerant  compressor  or  condenser  located  outside  the 
building.  Heating  and  cooling  ductwork  is  usually  shared.  If 
sophisticated  humidification  and  dehumidification  Is  added  to 
the  basic  HVAC  system,  a  full  climate  control  system  results. 
This  can  often  double  the  size  of  the  equipment. 


supply 


Basic  Heat  Pump/Air  System:  The  heat  pump  is  a  basic  HVAC 
system  as  described  above  except  for  the  method  of  generating 
hot  and  cold  air.  The  system  operates  on  the  basic  refrigeration 
cycle  where  latent  heat  is  extracted  from  the  ambient  air  and  is 
used  to  evaporate  refrigerant  vapor  under  pressure.  Functions 
of  the  condenser  and  evaporator  switch  when  heating  is 
needed.  Heat  pumps,  somewhat  less  efficient  in  cold  climates, 
can  be  fitted  with  electric  resistance  coil. 


COMBINED  AIR  AND  WATER  SYSTEMS 

These  systems  are  popular  for  restoration  work  because  they 
combine  the  ease  of  installation  for  the  piped  system  with  the 
performemce  and  control  of  the  ducted  s^em.  Smaller  air  han¬ 
dling  units,  not  unlike  fan  colls,  may  be  located  throughout  a 
building  with  service  from  a  central  boiler  and  chiller.  In  many 
cases  the  water  is  delivered  from  a  central  plant  which  services 
a  complex  of  buildings. 

This  system  overcomes  the  disadvantages  of  a  central  ducted 
system  where  there  is  not  adequate  horizontal  or  vertical  runs 
for  the  ductwork.  The  equipment,  being  smaller,  may  also  be 
quieter  and  cause  less  vibration.  If  only  one  air  handler  is  being 
utilized  for  the  building,  it  is  possible  to  house  all  the  equip¬ 
ment  in  a  vault  outside  the  building  and  send  only  conditioned 
air  into  the  structure. 

Advantages:  flexibility  for  installation  using  greater  piping  runs 
with  shorter  ducted  runs;  Air  handlers  can  fit  into  small  spaces. 
Disadvantages:  piping  areas  may  have  undetected  leaks;  air 
handlers  may  be  noisy. 


OTHER  SYSTEM  COMPONENTS 

Non-systems  components  should  not  be  overlooked  if  they  can 
make  a  building  more  comfortable  without  causing  damage  to 
the  historic  resource  or  its  collection. 

Advantages:  components  may  provide  acceptable  levels  of 
comfort  without  the  need  for  an  entire  system. 

Disadvantages:  Spot  heating,  cooling  and  fluxuations  in  hu¬ 
midity  may  harm  sensitive  collections  or  furnishings.  If  an  inte¬ 
grated  sy^em  is  desirable,  components  may  provide  only  a 
temporary  solution. 

Portable  Air  Conditioning: 

Most  individual  air  conditioners  are  set  in  windows  or  through 
exterior  walls  which  can  be  visually  as  well  as  physically  dam¬ 
aging  to  historic  buildings.  Newer  portable  air  conditioners  are 
available  which  sit  in  a  room  and  exhaust  directly  to  the  exterior 
through  a  small  slot  created  by  a  raised  window  sash. 

window 
exhaust  air 


Water-serviced  Air  Handlers: 


supply  air 


Air  handler 


fresh  air  intake 


(Air  conditioner) 

Fans:  Fans  should  be  considered  in  most  properties  to  improve 
ventilation.  Fans  can  be  located  in  attics,  at  the  top  of  stairs,  or 
in  individual  rooms.  In  moderate  climates,  fans  may  eliminate 
the  need  to  install  central  air  systems. 


exhaust  fan 


ceiling  fan 


Dehumidifiers:  For  houses  without  central  air  handling  sys¬ 
tems,  a  dehumidifier  can  resolve  problems  in  humid  climates. 
Seasonal  use  of  dehumidifiers  can  remove  moisture  from  damp 
basements  and  reduce  fungal  growth. 


Typical  Systems  Layout: 
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Heaters:  Portable  radiant  heaters,  such  as  those  with  water 
and  glycol,  may  provide  temporary  heat  in  buildings  used  Infre¬ 
quently  or  during  systems  breakdowns.  Care  should  be  taken 
not  to  create  a  fire  hazard  with  improperly  wired  units. 


portable  heater 


electric  baseboard 


Compiled  by  Sharon  C.  Park.  Sketches  adapted  from  Architectural  Graphic  Standards  with  permission  from  John  Wiley  and  Sons. 


4.  Prioritize  architechxrally  significant  spaces,  fin- 
y/  ?s,  and  features  to  be  preserved.  Significant  archi- 
ti  Viral  spaces,  finishes  and  features  should  be 

ic  "rified  and  evaluated  at  the  outset  to  ensure  their 
p;  L  nervation.  This  includes  significant  existing  mechan¬ 
ical  systems  or  elements  such  as  hot  water  radiators, 
decorative  grilles,  elaborate  switchplates,  and  non¬ 
mechanical  architectural  features  such  as  cupolas,  tran¬ 
soms,  or  porches.  Identify  non-significant  spaces 
where  mechanical  equipment  can  be  placed  and  sec¬ 
ondary  spaces  where  equipment  and  distribution  runs 
on  both  a  horizontal  and  vertical  basis  can  be  located. 
Appropriate  secondary  spaces  for  housing  equipment 
might  include  attics,  basements,  penthouses,  mezza¬ 
nines,  false  ceding  or  floor  cavities,  vertical  chases, 
stair  towers,  closets,  or  exterior  below-grade  vaults  (see 
figure  8). 

5.  Become  familiar  with  local  building  and  fire 
codes.  Ovmers  or  their  representatives  should  meet 
early  and  often  with  local  officials.  Legal  requirements 
should  be  checked;  for  example,  can  existing  ductwork 
be  reused  or  modified  with  dampers?  Is  asbestos  abate¬ 
ment  required?  What  are  the  energy,  fire,  and  safety 
codes  and  standards  in  place,  and  how  can  they  be  met 
while  maintaining  the  historic  character  of  the  build¬ 
ing?  How  are  fire  separation  walls  and  rated  mechani¬ 
cal  systems  to  be  handled  between  multiple  tenants?  Is 
there  a  requirement  for  fresh  air  intake  for  stair  towers 
that  will  affect  the  exterior  appearance  of  the  building? 
Many  of  the  health,  energy,  and  safety  code  require¬ 
ments  will  influence  decisions  made  for  mechanical 
equipment  for  climate  control.  It  is  importance  to  know 
what  they  are  before  the  design  phase  begins. 

6.  Evaluate  options  for  the  type  and  size  of  systems. 
A  matrix  or  feasibility  studies  should  be  developed  to 
balance  the  benefits  and  drawbacks  of  various  systems. 
Factors  to  consider  include  heating  and/or  cooling,  fuel 
type,  distribution  system,  control  devices,  generating 
equipment  and  accessories  such  as  filtration,  and  hu¬ 
midification.  What  are  the  initial  installation  costs,  pro¬ 
jected  fuel  costs,  long-term  maintenance,  and  life-cycle 


7.  Operable  skylights  and  grilles  that  can  be  adapted  for  return  air  should  be 
identified  as  part  of  the  planning  phase  for  new  or  upgraded  mechanical 
systems.  Photo:  Dianne  Pierce,  NPS  files. 


costs  of  these  components  and  systems?  Are  parts  of 
an  existing  system  being  reused  and  upgraded?  The 
benefits  of  added  ventilation  should  not  be  overlooke 
(see  figure  9).  What  are  the  trade-offs  between  one 
large  central  system  and  multiple  smaller  systems? 
Should  there  be  a  forced  air  ducted  system,  a  2-pipe 
fan  coil  system,  or  a  combined  water  and  air  system? 
What  space  is  available  for  the  equipment  and  distribu¬ 
tion  system?  Assess  the  fire-risk  levels  of  various  fuels. 
Understand  the  advantages  and  disadvantages  of  the 
various  types  of  mechanical  systems  available.  Then 
evaluate  each  of  these  systems  in  light  of  the  preservation 
objectives  established  during  the  design  phase  of  planning. 


8,  In  considering  options  for  new  systems,  existing  spaces  should  be  evalu¬ 
ated  for  their  ability  to  house  new  equipment.  This  sixtch  shows  several 
areas  where  new  mechanical  equipment  could  be  located  to  avoid  damaging 
significant  spaces.  Sketch:  NPS  files 


9.  Improving  ventilation  through  traditional  means  should  not  be  overk 
in  planning  new  or  upgraded  HVAC  systems.  In  mild  climates,  good  exhaust 
fans  can  often  eliminate  the  need  for  air  conditioning  or  can  reduce  equip¬ 
ment  size  by  reducing  cooling  loads.  Photo:  Ernest  A.  Conrad,  P.E. 


Designing  the  new  system 

In  designing  a  system,  it  is  important  to  anticipate  how 
it  will  be  installed,  how  damage  to  historic  materials 
can  be  minimized,  and  how  visible  the  new  mechanical 
system  will  be  within  the  restored  or  rehabilitated 
spaces  (see  figure  10  a-f).  Mechanical  equipment  space 
needs  are  often  overwhelming;  in  some  cases,  it  may 
be  advantageous  to  look  for  locations  outside  of  the 
building,  including  ground  vaults,  to  house  some  of 
the  equipment  but  only  if  it  there  is  no  adverse  impact 
to  the  hikoric  landscape  or  adjacent  archeological  re¬ 
sources.  Various  means  for  reducing  the  heating  and 
cooling  loads  (and  thereby  the  size  of  the  equipment) 
should  be  investigated.  This  might  mean  reducing 
slightly  the  comfort  levels  of  the  interior,  increasing  the 
number  of  climate  control  zones,  or  improving  the 
energy  efficiency  of  the  building. 

The  following  activities  are  suggested  during  the 
design  phase  of  the  new  system: 

1.  Establish  specific  criteria  for  the  new  or  upgraded 
mechanical  system.  New  systems  should  be  installed 
zvith  a  minimum  of  damage  to  the  resource  and  should  be 
visually  compatible  zvith  the  architecture  of  the  building. 
They  should  be  installed  in  a  way  that  is  easy  to  service, 
maintain,  and  upgrade  in  the  future.  There  should  be 
safety  and  back-up  monitors  in  place  if  buildings  have  col¬ 
lections,  computer  rooms,  storage  vaults  or  special 
conditions  that  need  monitoring.  The  new  systems 
should  work  within  the  structural  limits  of  the  historic 
building.  They  should  produce  no  undue  vibration,  no 
undue-noise,  no  dust  or  mold,  and  no  excess  moisture  that 
could  damage  the  historic  building  materials.  If  any 
equipment  is  to  be  located  outside  of  the  building, 
there  should  be  no  impact  to  the  historic  appearance  of 
building  or  site,  and  there  should  be  no  impact  on  archeo¬ 
logical  resources. 

2.  Prioritize  the  requirements  for  the  new  climate 
control  system.  The  use  of  the  building  will  determine 
the  level  of  interior  comfort  and  climate  control.  Some¬ 
times,  various  temperature  zones  may  safely  be  created 
within  a  historic  building.  This  zoned  approach  may  be 
appropriate  for  buildings  with  spedaUzed  collections 
storage,  for  buildings  with  mixed  uses,  or  for  large 
builcfings  with  different  external  exposures,  occupancy 
patterns,  and  delivery  schedules  for  controlled  air.  Spe¬ 
cial  archives,  storage  vaults  or  computer  rooms  may 
need  a  completely  different  climate  control  from  the 
rest  of  the  lading.  Determine  temperature  and  hu¬ 
midity  levels  for  occupants  and  collections  and  ventila¬ 
tion  requirements  be^een  differing  zones.  Establish  if 
the  system  is  to  run  24  hours  a  day  or  only  during  op¬ 
erating  or  business  hours.  Determine  what  controls  are 
optimum  (manual,  computer,  preset  automatic,  or 
other).  The  size  and  location  of  the  equipment  to  han¬ 
dle  these  different  situations  will  ultimately  affect  the 
design  of  the  overall  system  as  well. 

3.  Minimize  the  impact  of  the  new  HVAC  on  the 
existing  architecture.  Design  criteria  for  the  new  sys¬ 
tem  should  be  based  on  the  type  of  architecture  of  the 
historic  resource.  Consideration  should  be  given  as  to 
whether  or  not  the  delivery  system  is  visible  or  hidden. 
Utilitarian  and  industrial  spaces  may  be  capable  of 


accepting  a  more  visible  and  functional  system.  More 
formal,  ornate  spaces  which  may  be  part  of  an  interpre¬ 
tive  program  may  require  a  less  visible  or  disguised 
system.  A  ducted  system  should  be  installed  without 
ripping  into  or  boxing  out  large  sections  of  floors, 
walls,  or  ceilings.  A  wet  pipe  system  should  be  in¬ 
stalled  so  that  hidden  le^  will  not  damage  important 
decorative  finishes.  In  each  case,  not  only  the  type  of 
system  (air,  water,  combination),  but  its  distribution 
(duct,  pipe)  and  delivery  appearance  (grilles,  cabinets, 
or  registers)  must  be  evduated.  It  may  be  necessary  to 
use  a  combination  of  different  systems  in  order  to  pre¬ 
serve  the  historic  building.  Existing  chases  should  be 
reused  whenever  possible. 

4.  Balance  quantitative  requirements  and  preserva¬ 
tion  objectives.  The  ideal  system  may  not  be  achievable 
for  each  historic  resource  due  to  cost,  space  limitations, 
code  requirements,  or  other  factors  beyond  the  owner's 
control.  However,  significant  historic  spaces,  finishes, 
and  features  can  be  preserved  in  almost  every  case, 
even  given  these  limitations.  Eor  example,  if  some  ceil¬ 
ing  areas  must  be  slightly  lowered  to  accommodate 
ductwork  or  piping,  these  should  be  in  secondary  ar¬ 
eas  away  from  decorative  ceilings  or  tall  windows.  If 
modem  fan  coil  terminal  units  are  to  be  visible  in  his¬ 
toric  spaces,  consideration  should  be  given  to  custom 
designing  the  cabinets  or  to  using  smaller  units  in  more 
locations  to  dimiiush  their  impact.  If  grilles  and  regis¬ 
ters  are  to  be  located  in  significant  spaces,  they  should 
be  designed  to  work  within  the  geometry  or  placement 
of  decorative  elements.  All  new  elements,  such  as 
ducts,  registers,  pipe-mns,  and  mechanical  eqxiipment 
should  be  installed  in  a  reversible  manner  to  be  re¬ 
moved  in  the  future  without  further  damage  to  the 
building  (see  fig  11). 


Systems  Performance  and  Maintenance 

Once  the  system  is  installed,  it  will  require  routine 
maintenance  and  balancing  to  ensure  that  the  proper 
performance  levels  are  achieved.  In  some  cases,  ex¬ 
tremely  sophisticated,  computerized  systems  have  been 
developed  to  control  interior  climates,  but  these  still 
need  monitoring  by  trained  staff.  If  collection  exhibits 
and  archival  storage  are  important  to  the  resource,  the 
climate  control  system  will  require  constant  monitoring 
and  tuning.  Back-up  S5rstems  are  also  needed  to  pre¬ 
vent  damage  when  the  main  system  is  not  working. 

The  owner,  manager,  or  chief  of  maintenance  should 
be  aware  of  all  aspects  of  the  new  climate  control  sys¬ 
tem  and  have  a  plan  of  action  before  it  is  installed. 

Regular  training  sessions  on  operating,  monitoring, 
and  maintaining  the  new  system  should  be  held  for 
both  curatorial  and  building  maintenance  staff.  If  there 
axe  curatorial  reasons  to  maintain  constant  temperature 
or  humidity  levels,  only  individuals  thoroughly  trained 
in  how  the  HVAC  systems  operates  should  be  able  to 
adjust  thermostats.  Ill-informed  and  haphazard  at¬ 
tempts  to  adjust  comfort  levels,  or  to  save  energy  over 
weekends  and  holidays,  can  cause  great  damage. 


10,  The  following  photographs  illustrate  recent  preservation  projects  where  careful  planning  and  design  retained  the  historic  character  of  the 
resources. 


a.  Before  and  after  of  a  circa  1900  school  entrance.  The  radiators  have  been  replaced  with  a  two-pipe  fan  coil  system  built  into  bench  seats.  The 
ceiling  was  preserved  and  no  exposed  elements  were  required  to  add  air  conditioning.  Piping  runs  are  under  the  benches  and  there  was  no 
damage  to  the  masonry  walls.  Photos:  Notter  Finegold  +  Alexander  Inc.  and  Lautman  Photography,  Washington, 


historic 


d.  Auditors  Buildings,  Washington,  D.C.  This  upper  floor  workspace  had  been  modified  over  the  years  with  dropped  ceilings  and  partitions,  ik 
the  rec^t  restoration,  the  open  plan  workspace  was  restored,  the  false  ceiling  was  removed,  and  the  fireproof  construction  was  exposed.  A  v 
able  air  volume  (VAV)  system  using  round  double  shell  exposed  ductwork  is  in  keeping  with  the  industrial  character  of  the  architectural  spai 
Photo:  Kenneth  Wyner  Photography,  courtesy  of  Notter  Finegold  +  Alexander  Inc.  Before  view  provided  by  Notter  Finegold  +  Alexander/Mari u 
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b.  Central  air  conditioning  mas  installed  in  the  corridors  of  this  circa  1900 
school  building  by  adding  an  air  handler  aver  the  entrance  from  a  vestibule. 
The  custom-designed  slot  registers  provide  linear  diffusers  without  detracting 
from  the  architecture  of  the  space.  Photo:  lautman  Photography  courtesy  of 
Notter  finegold  +  Alexander  Inc. 


c.  Conference  room.  Auditors  Building,  Washington,  D.C  The  historic 
steam  radiators  xvere  retained  for  heating.  The  cast  iron  ceiling  register  was 
retained  as  a  decorative  element,  but  made  inoperable  to  meet  fire  codes. 
Photo:  Kenneth  Wyner  Photography  courtesy  of  Notter  Finegold  +  Alexan- 
der  Inc. 


e.  Toum  Hall,  Andover,  MA.  The  upstairs  auditorium  was  restored  ar^  new 
mechanical  systems  were  installed.  Perimeter  baseboard  radiation  provides 
heat  and  air  handlers,  located  in  the  attic  space  provide  air  conditioning.  The 
cast  iron  ceiling  grille  was  adapted  for  return  air  and  the  supply  registers 
xvere  installed  in  a  symmetrical  and  regular  manner  to  minimize  impact  on 
the  historic  ceiling.  Photo:  David  Hewitt! Anne  Garrison  pr  Ann  Beha 
Associates. 


f.  Homewood,  Baltimore,  MD.  This  elegant  circa  1806  residence  is  now  a 
house  museum.  The  registers  pr  the  forced  air  ducted  system  seen  behind  the 
table  legs,  are  grained  to  blend  xvith  the  historic  baseboards.  The  HVAC 
system  uses  a  waterlair  system  where  chilled  zvater  and  steam  heat  are 
contorted  to  conditioned  air.  Photo:  Courtesy  Homezvood  Museum,  Johns 
Hopkins  University. 


HVAC  Do's  and  Don'ts 


DO's: 

•  Use  shutters,  operable  windows,  porches,  curtains, 
awnings,  shade  trees  and  other  historically  appro¬ 
priate  non-mechanical  features  of  historic  buildings 
to  reduce  the  heating  and  cooling  loads.  Consider 
adding  sensitively  designed  storm  windows  to 
existing  historic  windows. 

•  Retain  or  upgrade  existing  mechanical  systems 
whenever  possible:  for  example,  reuse  radiator 
systems  with  new  boilers,  upgrade  ventilation 
within  the  building,  install  proper  thermostats  or 
humidistats. 

•  Improve  energy  efficiency  of  existing  buildings  by 
installing  insulation  in  attics  and  basements.  Add 
insulation  and  vapor  barriers  to  exterior  walls  only 
when  it  can  be  done  without  further  damage  to  the 
resource. 

•  In  major  spaces,  retain  decorative  elements  of  the 
historic  system  whenever  possible.  This  includes 
switchplates,  grilles  and  radiators.  Be  creative  in 
adapting  these  features  to  work  within  the  new  or 
upgraded  system. 

•  Use  space  in  existing  chases,  closets  or  shafts  for 
new  distribution  systems. 

•  Design  climate  control  systems  that  are  compatible 
with  the  architecture  of  the  building:  hidden  sys¬ 
tem  for  formal  spaces,  more  exposed  systems  possi¬ 
ble  in  industrial  or  secondary  spaces.  In  form^ 
areas,  avoid  standard  commercial  registers  and  use 
custom  slot  registers  or  other  less  intrusive  grilles. 

•  Size  the  system  to  work  within  the  physical  con¬ 
straints  of  the  building.  Use  multi-zoned  smaller 
units  in  conjunction  with  existing  vertical  shafts, 
such  as  stacked  closets,  or  consider  locating  equip¬ 
ment  in  vaults  underground,  if  possible. 

•  Provide  adequate  ventilation  to  the  mechanical 
rooms  as  well  as  to  the  entire  building.  Selectively 
install  air  intake  grilles  in  less  visible  basement, 
attic,  or  rear  areas. 

•  Maintain  appropriate  temperature  and  humidity 
levels  to  meet  requirements  without  accelerating 
the  deterioration  of  the  historic  buOding  materials. 
Set  up  regular  monitoring  schedules. 

•  Design  the  system  for  maintenance  access  and  for 
future  systems  replacement. 

•  For  highly  significant  buildings,  install  safety  moni¬ 
tors  and  backup  features,  such  as  double  pans, 
moisture  detectors,  lined  chases,  and  battery  packs 
to  avoid  or  detect  leaks  and  other  damage  from 
system  failures. 


•  Have  a  regular  maintenance  program  to  extend 
equipment  life  and  to  ensure  proper  performance. 

•  Train  staff  to  monitor  the  operation  of  equipment  and 
to  act  knowledgeably  in  emergencies  or  breakdowns. 

•  Have  an  emergency  plan  for  both  the  budding  and 
any  curatorial  collections  in  case  of  serious  mal¬ 
functions  or  breakdowns. 


DON'TS: 

•  Don't  install  a  new  system  if  you  don't  need  it. 

•  Don't  switch  to  a  new  type  of  system  (e.g.  forced 
air)  unless  there  is  sufficient  space  for  the  new  sys¬ 
tem  or  an  appropriate  place  to  put  it. 

•  Don't  over-design  a  new  system.  Don't  add  air  con¬ 
ditioning  or  climate  control  if  they  are  not  abso¬ 
lutely  necessary. 

•  Don't  cut  exterior  historic  building  walls  to  add 
through-wall  heating  and  air  conditioning  unit.-^ 
These  are  visually  disfiguring,  they  destroy  his 
fabric,  and  condensation  runoff  from  such  units 
can  further  damage  historic  materials. 

•  Don't  damage  historic  finishes,  mask  historic  fea¬ 
tures,  or  alter  historic  spaces  when  installing  new 
systems. 

•  Don't  drop  ceilings  or  bulkheads  across  window 
openings. 

•  Don't  remove  repairable  historic  windows  or  re¬ 
place  them  with  inappropriately  designed  thermal 
windows. 

•  Don't  seal  operable  windows,  unless  part  of  a  mu¬ 
seum  where  air  pollutants  and  dust  are  being 
controUed. 

•  Don't  place  condensers,  solar  panels,  chimney 
stacks,  vents  or  other  equipment  on  visible  por¬ 
tions  of  roofs  or  at  significant  locations  on  the  site. 

•  Don't  overload  the  building  structure  with  the 
weight  of  new  equipment,  particularly  in  the  attic. 

•  Don't  place  stress  on  historic  building  materials 
through  the  vibrations  of  the  new  equipment. 

•  Don't  allow  condensation  on  windows  or  within  " 
walls  to  rot  or  spall  adjacent  historic  buQding 
materials. 
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Maintenance  staff  should  leam  how  to  operate,  mon¬ 
itor,  and  maintain  the  mechanical  equipment.  They 
must  know  where  the  maintenance  manuals  are  kept. 
Routine  maintenance  schedules  must  be  developed  for 
changing  and  clearung  filters,  vents,  and  condensate 
pans  to  control  fungus,  mold,  and  other  organisms  that 
are  dangerous  to  health.  Such  growths  can  harm  both 
inhabitants  and  equipment.  (In  piped  systems,  for  ex¬ 
ample,  molds  in  condensate  pans  can  block  drainage 
lines  and  cause  an  overflow  to  leak  onto  finished  sur¬ 
faces).  Mcdntenance  staff  should  also  be  able  to  monitor 
the  appropriate  gauges,  dials,  and  thermographs.  Staff 
must  be  trained  to  intervene  in  emergencies,  to  know 
where  the  master  controls  are,  and  whom  to  call  in  an 
emergency.  As  new  personnel  are  hired,  they  will  also 
require  maintenance  training. 

In  addition  to  regular  cyclical  maintenance,  thorough 
inspections  should  be  undertaken  from  time  to  time  to 
evaluate  the  continued  performance  of  the  climate  con¬ 
trol  system.  As  the  system  ages,  parts  are  likely  to  fail, 
and  signs  of  trouble  may  appear.  Inadequately  venti¬ 
lated  areas  may  smell  musty.  Wall  surfaces  may  show 
staining,  wet  patches,  bubbling  or  other  signs  of  mois¬ 
ture  damage.  Routine  tests  for  air  quality,  humidity, 
and  temperature  should  indicate  if  the  system  is  per¬ 
forming  properly.  If  there  is  damage  as  a  result  of  the 
new  system,  it  shouW  be  repaired  immediately  and 
then  closely  monitored  to  ensure  complete  repair. 

Equipment  must  be  accessible  for  maintenance  and 
should  be  visible  for  easy  inspection.  Moreover,  since 
mechanical  systems  last  only  15-30  years,  the  system 
itself  must  be  "reversible,"  That  is,  the  system  must  be 
installed  in  such  a  way  that  later  removal  will  not  dam¬ 
age  the  building.  In  addition  to  servicing,  the  back-up 
monitors  that  signal  malfunctioning  equipment  must 
be  routinely  checked,  adjusted,  and  maintained. 
Checklists  should  be  developed  to  ensure  that  all  as¬ 
pects  of  routine  maintenance  are  completed  and  that 
data  is  reported  to  the  building  manager. 


Conclusion 

The  successful  integration  of  new  systems  in  historic 
buildings  can  be  challenging.  Meeting  modem  HVAC 
requirements  for  human  comfort  or  installing  con¬ 
trolled  climates  for  museum  collections  or  for  the  oper¬ 
ation  of  complex  computer  equipment  can  result  in 
both  visual  and  physical  damage  to  historic  resources. 
Owners  of  historic  buildings  must  be  aware  that  the 
final  result  will  involve  balancing  multiple  needs;  no 
perfect  heating,  ventilating,  and  air  conditioning  sys¬ 
tem  exists.  In  undertaking  changes  to  historic  build¬ 
ings,  it  is  best  to  have  the  advice  and  input  of  trained 
professionals  who  can: 
assess  the  condition  of  the  historic  building, 
evaluate  the  significant  elements  that  shotdd  be 
preserved  or  reused, 
prioritize  the  preservation  objectives, 
understand  the  impact  of  new  interior  climate  condi¬ 
tions  on  historic  materials, 
integrate  preservation  with  mechanical  and  code 
requirements, 

maximize  the  advantages  of  various  new  or  upgraded 
mechanical  systems, 

understand  the  visual  and  physical  impact  of  various 
installations, 

identify  maintenance  and  monitoring  requirements 
for  new  or  upgraded  systems,  and 
plan  for  the  future  removal  or  replacement  of  the 
system. 

Too  often  the  presumed  climate  needs  of  the  occu¬ 
pants  or  collections  can  be  detrimental  to  the  long-term 
preservation  of  the  building.  With  a  careful  balance 
between  the  preservation  needs  of  the  building  and  the 
interior  temperature  and  humidity  needs  of  the  occu¬ 
pants,  a  successful  project  can  result. 


It  During  the  restoration  of  this  1806  National  Historic  Landmark  (photo  a),  a  new  climate  control  system  ivas  installed.  The  architects  remoied  all  the  earn ■ 
er  mechanical  equipment  from  the  house  and  installed  new  equipment  in  a  30'  x  40'  concrete  vault  located  underground  250  feet  from  the  house  itsel,  (photo 
b).  Only  conditioned  air  is  blown  into  the  house  reusing  much  of  the  circa  1930s  ductwork.  Photos:  Thomas  C.  Jester. 
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Historically,  most  buildings  and  landscapes  were 
signed  to  be  readily  accessible  for  people  with  disabilities. 

In  recent  years,  however,  emphasis  has  been  placed  on 
preserving  historically  significant  properties,  and  on  making 
these  properties — and  the  activities  within  them — ^more 
accessible  to  people  with  disabilities.  With  the  passage  of 
the  Americans  with  Disabilities  Act  in  1990,  access  to 
properties  open  to  the  public  is  now  a  dvil  right. 

This  Preservation  Brief  introduces  the  complex  issue  of 
providing  accessibility  at  historic  properties,  and 
imderscores  the  need  to  balance  accessibility  and  historic 
preservation.  It  provides  guidance  on  making  historic 
properties  accessible  while  preserving  their  historic 
character;  the  Brief  also  provides  examples  to  show  that 
independent  physical  accessibility  at  historic  properties  can 
be  achieved  with  careful  planning,  consultation,  and 
sensitive  design.  While  the  Brief  focuses  primarily  on 
making  buddings  and  their  sites  accessible,  it  also  includes  a 
section  on  historic  landscapes.  The  Brief  will  assist  historic 
property  owners,  design  professionals,  and  admirustrators 
in  evaluating  their  historic  properties  so  that  the  highest 
level  of  accessibility  can  be  provided  while  minimizmg 
changes  to  historic  materials  and  features.  Because  many 
projects  encompassing  accessibility  work  are  complex,  it  is 


Modifications  to  historic  properties  to  increase  accessibility 
may  be  as  simple  as  a  small,  inexpensive  ramp  to  overcome 
one  entrance  step,  or  may  involve  changes  to  exterior  and 
interior  features.  The  Brief  does  not  provide  a  detailed 
explanation  of  local  or  State  accessibility  laws  as  they  vary 
from  jurisdiction  to  jurisdiction.  A  concise  explanation  of 
several  federal  accessibility  laws  is  included  on  page  13. 

Planning  Accessibility  Modifications 

Historic  properties  are  distinguished  by  features,  materials, 
spaces,  and  spatial  relationships  that  contribute  to  their 
historic  character.  Often  these  elements,  such  as  steep 
terrain,  monumental  steps,  narrow  or  heavy  doors. 


advisable  to  consult  with  experts  m  the  fields  or  histo] 
preservation  and  accessibility  before  proceeding  with 
permanent  physical  changes  to  historic  properties. 


decorative  ornamental  hardware,  and  narrow  pathwa)^  and 
corridors,  pose  barriers  to  persons  with  disabilities, 
particularly  to  wheelchair  users  (See  Figure  1). 


A  three-step  approach  is  recommended  to  identify  and 
implement  accessibility  modifications  that  will  protect  die 
integrity  and  historic  dharacter  of  historic  properties: 


1)  Review  the  historical  sigiuficance  of  the  property  and 
identify  character-defir^g  features; 


2)  Assess  the  property's  existing  and  required  level  of 
accessibility;  and 

3)  Evaluate  accessibility  options  within  a  preservation 
context. 


1)  Review  the  Historical  Significance  of  the  Property 

If  the  property  has  been  designated  as  historic  (properties 
that  are  listed  in,  or  eligible  for  listing  in  the  National 
Register  of  Historic  Places,  or  designated  imder  State  or  local 
law),  the  property's  nomination  file  should  be  reviewed  to 
learn  about  its  significance.  Local  preservation  commissions 
and  State  Historic  Preservation  Offices  can  usually  provide 


Figure  1,  It  is  important  to  identify  the  materials,  features,  and  spaces 
that  should  be  preserved  when  planning  accessibility  modifications.  These 
may  include  stairs,  railings,  doors,  and  door  surrounds.  Photo:  National 
Park  Service  files. 


copies  of  the  nomination  file  and  are  also  resources  for 
additional  information  and  assistance.  Review  of  the 
written  documentation  should  always  be  supplemented 
with  a  physical  investigation  to  identify  which  character¬ 
defining  features  and  spaces  must  be  protected  whenever 
any  chmges  are  anticipated.  If  the  level  of  documentation 
for  a  property's  significance  is  limited,  it  may  be  necessary 
to  have  a  preservation  professional  identify  specific  historic 
features,  materials,  and  spaces  that  should  be  protected. 

For  most  historic  properties,  the  construction  materials,  the 
form  and  style  of  the  property,  the  principal  elevations,  the 
major  architectural  or  landscape  features,  and  the  principal 
public  spaces  constitute  some  of  the  elements  that  should 
be  preserved.  Every  effort  should  be  made  to  minimize 
damage  to  the  materials  and  features  that  convey  a 
property's  historical  significance  when  making 
moifications  for  accessibility.  Very  small  or  highly 
significant  properties  that  have  never  been  altered  may  be 
extremely  difficult  to  modify. 

Secondary  spaces  and  finishes  and  features  that  may  be  less 
important  to  the  historic  character  should  also  be 
identified;  these  may  generally  be  altered  without 
jeopardizing  the  historical  sig^iificance  of  a  property.  Non- 
sigiuficant  spaces,  secondary  pathways,  later  additions, 
previously  altered  areas,  utfiitarian  spaces,  and  service 
areas  can  usually  be  modified  without  threatening  or 
destroying  a  property's  historical  significance. 

2)  Assess  the  Property's  Existing  and  Required  Level 
of  Accessibility 

A  building  survey  or  assessment  will  provide  a  thorough 
evaluation  of  a  property's  accessibility.  Most  surveys 
identify  accessibility  barriers  in  the  following  areas: 
building  and  site  entrances;  surface  textures,  widths  and 
slopes  of  walkways;  parking;  grade  changes;  size,  weight 
and  configuration  of  doorways;  interior  corridors  and  path 
of  travel  restrictions;  elevators;  and  public  toil^  and 
amenities  (See  Figure  2).  Simple  au^ts  can  be  completed 
by  property  owners  using  readily  available  checklists  (See 
Furiher  Reading).  Accessibility  specialists  can  be  hired  to 
assess  barriers  in  more  complex  properties,  especially  those 
with  multiple  buildings,  steep  terrain,  or  interpretive 
programs.  Persons  with  disabilities  can  be  particularly 
helpful  in  assessing  specific  barriers. 


Figure  2.  Suri^s  ^historic  properties  can  identify  accessibility  barriers. 
Persons  unth  disabilities  and  accessibility  consultants  should  participate 
whenever  possible.  Photo:  Thomas  Jester. 


All  applicable  accessibility  requirements— local  codes.  State 
codes  and  federal  laws —  should  be  reviewed  carefully 
before  imdertaking  any  accessibility  modification.  Since 
many  States  and  localities  have  their  own  accessibility 
regulations  and  codes  (each  with  fiieir  own  requirements 
for  dimensions  and  technical  requirements),  owners  shoula 
use  the  most  stringent  accessibility  requirements  when 
implementing  modifications.  The  Americans  with 
Disability  Act  Accessibility  Guidelines  (ADAAG)  is  the 
document  that  should  be  consulted  when  complying  with 
the  Americans  with  Disabilities  Act  (ADA)  requirements. 

3)  Identify  and  Evaluate  Accessibility  Options  within  a 
Preservation  Context 

Once  a  property's  significant  materials  and  futures  have 
been  identified,  and  existing  and  required  levels  of 
accessibility  have  been  established,  solutions  can  be 
developed  (See  Figure  3).  Solutions  should  provide  the 
greatest  amoimt  of  accessibility  without  threatening  or 
destroying  those  materials  and  features  that  make  a 
property  significant  Modifications  may  usually  be  phased 
over  time  as  funds  are  available,  and  interim  solutions  can 
be  considered  until  more  permanent  solutions  are 
implemented.  Ateamcomprisedof  persons  with 
disabilities,  accessibility  and  historic  preservation 
professionals,  and  building  inspectors  should  be  consulted 
as  accessibility  solutions  are  developed. 

Modifications  to  improve  accessibility  shoxdd  generally  be 
based  on  the  following  priorities: 

1)  Making  the  main  or  a  prominent  public  entrance 
and  primary  public  spaces  accessible,  including  a 
path  to  the  entrance; 

2)  Providing  access  to  goods,  services,  and  programs; 

3)  Providing  accessible  restroom  facilities;  and, 

4)  Creating  access  to  amenities  and  secondary  spaces. 

All  proposed  changes  should  be  evaluated  for  conformance 
with  the  Secretary  of  the  Interior's  "Standards  for  the 
Treatment  of  Historic  Properties,"  which  were  created  for 
property  owners  to  guide  preservation  work.  These 
Standards  stress  the  importance  of  retaining  and  protecting 
the  materials  and  features  that  convey  a  property's 
historical  significance.  Thus,  when  new  features  are 
incorporated  for  accessibility,  historic  materials  and 
features  should  be  retained  whenever  possible. 

Accessibility  modifications  should  be  in  scale  with  the 
historic  property,  visually  compatible,  and,  whenever 
possible,  reversible.  Reversible  means  that  if  the  new 
feature  were  removed  at  a  later  date,  the  essential  form  and 
integrity  of  the  property  would  be  unimpaired.  The  design 
of  new  features  should  also  be  differentiated  firom  tiie 
design  of  file  historic  property  so  fiiat  the  evolution  of  the 
property  is  evident  ^  Mal^g  Historic  Buildings 
Accessible  on  page  9, 

In  general,  when  historic  properties  are  altered,  they  should 
be  made  as  accessible  as  possible.  However,  if  an  owner  or 
a  project  team  believes  that  certain  modifications  would 
tiureaten  or  destroy  the  significance  of  the  property,  the  ( 
State  Historic  Preservation  Officer  should  be  consulted  to 
determine  whether  or  not  any  special  accessibility 
provisions  may  be  used.  Special  accessibility  provisions  foi 
historic  properties  will  vary  depending  on  ihe  applicable 
accessibility  requirements. 
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Figure  3.  Befare  implementing  accessibility  modifications,  owners  should 
consider  the  potential  ^ct  on  their  historic  property.  At  the  Derby 
House  in  Salem,  Massadiusetts,  several  solutions  to  make  the  entrance 
accessible  were  considered,  including  regrading  (a);  a  lift  (b);  and  a  ramp 
(c).  The  solution,  an  entrance  on  a  secondary  devation,  presewes  the 
building's  architectural  significance  and  is  convenient  to  designated 
parking.  Drawings:  National  Park  Service  Files.. 

In  some  cases,  programmatic  access  may  be  the  only  option 
for  extremely  small  or  unaltered  historic  properties,  such  as 
a  twostory  house  museum  with  no  internal  elevator. 
Programmatic  access  for  historic  properties  refers  to 
alternative  methods  of  providing  services,  information,  and 
experiences  when  physical  access  cannot  be  provided.  It 


may  mean  offeiing  an  audio-visual  program  showing  an 
inaccessible  upper  floor  of  a  historic  house  museum, 
providing  interpretive  panels  from  a  vista  at  an  inaccessible 
terraced  garden,  or  creating  a  tactile  model  of  a  historic 
monument  for  people  with  visual  impairments. 

Accessibility  Solutions 

The  goal  in  selecting  appropriate  solutions  for  specific 
historic  properties  is  to  provide  a  high  Iwel  of  accessibility 
without  compromising  significant  features  or  the  overall 
character  of  die  property.  The  following  sections  describe 
accessibility  solutions  and  offer  guidance  on  specific 
historic  property  components,  namely  the  building  site, 
entrances,  interiors,  landscapes,  amenities,  and  new 
additions.  Several  solutions  are  discussed  in  each  section, 
referencing  dimensions  and  technical  requirements  firom 
the  ADA's  accessibility  guidelines,  ADAAG.  State  and  local 
requirements,  however,  may  differ  from  tiie  ADA 
requirements.  Before  making  any  modification  owners 
shoidd  be  aware  of  all  applicable  accessibility  requirements. 

The  Building  Site 

An  accessible  route  from  a  parking  lot,  sidewalk,  and  public 
street  to  the  entrance  of  a  historic  building  or  facility  is 
essential.  An  accessible  route,  to  the  maximum  extent 
possible,  should  be  the  cdrodation  route  used  by  the  general 
public.  Critical  elements  of  accessible  routes  are  their 
widths,  slopes,  cross  slopes,  and  surface  texture.  Each  of 
these  route  elements  must  be  appropriately  designed  so  hat 
the  route  can  be  used  by  everyone,  including  people  wih 
disabilities.  The  distance  between  the  arrival  and  destination 
points  should  also  be  cis  short  as  possible.  Sites  containing 
designed  landscapes  should  be  carefully  evaluated  before 
making  accessibiHty  modifications.  Historic  landscapes  are 
described  in  greater  detail  on  pages  10  and  11. 

Providing  Convcident  Parking.  If  parking  is  provided,  it 
should  be  as  convenient  as  possible  for  people  with 
disabilities.  Specially  designated  parking  can  often  be 
created  to  improve  accessibility  Rgure  4).  Modifica¬ 
tions  to  parking  configurations  and  pathways' should  not 
alter  significant  landscape  features. 

Creating  an  Accessible  Route.  The  route  or  path  through  a 
site  to  a  historic  building's  entrance  should  be  wide  enough, 
generally  at  least  3  feet  (91  cm),  to  acconunodate  visitors 


Figure  4.  Parking  designated  for  people  with  disabilities  is  provided  near 
an  accessible  entrance  to  the  Springfield  Library  in  Springfield, 
Massachusetts.  Photo:  William  Smith. 


with  disabilities  and  must  be  appropriately  graded  with  a 
stable,  firm,  and  slip-resistant  surface.  E)^ting  paths 
should  be  modified  to  meet  these  requirements  whenever 
possible  as  long  as  doing  so  would  not  threaten  or  destroy 
significant  materials  and  features. 

Existing  surfaces  can  often  be  stabilized  by  providing  a  new 
base  and  resetting  the  paving  materiak,  or  by  modif^g 
the  path  surface.  In  some  situations  it  may  be  appropriate 
to  create  a  new  path  through  an  inaccessible  area.  At  large 
properties,  it  may  be  possible  to  regrade  a  slope  to  less  than 
1:20  (5%),  or  to  introduce  one  or  more  carefully  planned 
ramps.  Clear  directional  signs  should  mark  the  path  from 
arrival  to  destinationl 

Entrances 

Whenever  possible,  access  to  historic  buildings  should  be 
through  a  primary  public  entrance.  In  historic  buildings,  if 
this  cannot  be  achieved  without  permanent  danwge  to 
character-defining  features,  at  least  one  entrance  used  by 
the  public  should  be  made  accessible.  If  the  accessible 
entrance  is  not  the  primary  public  entrance,  directional 
signs  should  direct  visitors  to  the  accessible  entrance  (See 
Figure  5).  A  rear  or  service  entrance  should  be  avoided  as 
the  only  mean  of  entering  a  building. 


Figure  5.  A  universal  access  symbol  clearly  marks  the  Arts  and 
Mustries  Building  in  Washington,  D.C.,  and  a  push  plate  (right) 
engages  the  automatic  door-opener.  Photo:  Thomas  Jester. 


Creating  an  accessible  entrance  usually  involves 
overcoming  a  change  in  elevation.  Steps,  landings,  doors, 
and  thresholds,  all  part  of  the  entrance,  often  pose  barriers 
for  persons  wiA  disabilities.  To  preserve  the  integrity  of 
these  features,  a  number  of  solutions  are  available  to 
increase  accessibility.  Typical  solutions  include  regrading, 
incorporating  ramps,  installing  wheelchair  lifts,  creating 
new  entrances,  and  modifying  doors,  hardware,  and 
thresholds. 

Regrading  an  Entrance.  In  some  Ccises,  when  the  entrance 
steps  and  landscape  features  are  not  highly  significant,  it 
may  be  possible  to  regrade  to  provide  a  smooth  entrance 
into  a  building.  If  the  existing  steps  are  historic  masonry, 
they  should  be  buried,  whenever  possible,  and  not  removed 
(See  Figure  6). 

Incorporating  Ramps.  Permanent  ramps  are  perhaps  the 
most  common  means  to  make  an  entrance  accessible.  As  a 
new  feature,  ramps  should  be  carefully  designed  and 
appropriately  located  to  preserve  a  property's  historic 
character  (See  Figure  7).  Ramps  should  be  located  at  public 


Figure  6.  Entrances  can  be  regraded  to  make  a  building  accessible  as  long 
as  no  significant  landscape  features  zvill  be  destroyed  and  as  long  as  the 
building's  historic  character  is  preserved.  The  Houghton  Chapel  (a)  in 
Wellesley,  Massachusetts,  was  made  accessible  by  regrading  over  the 
historic  steps  (b).  Photos:  (2arol  R.  Johnson  &  Associates. 


Figure  7.  This  ramp  is  convenient  for  visitors  zoith  disabilities  and 
preserves  the  building's  historic  character.  The  design  is  also  compatible 
in  scale  with  the  building.  Photo:  William  Smith. 


entrances  used  by  everyone  whenever  possible,  preferably 
where  there  is  minimal  change  in  grade.  Ramps  should 
also  be  located  to  minimize  the  loss  of  historic  features  at 
the  connection  points — ^porch  railings,  steps,  and  win¬ 
dows — and  should  preserve  the  overall  hktoric  setting  and 
character  of  the  property.  Larger  buildings  may  have  ^ 
below  grade  areas  ^at  can  accommodate  a  ramp  down  tr 
an  entrance  (See  Figure  8).  Below  grade  entrances  can  be 
considered  if  the  ramp  leads  to  a  publicly  used  interior, 
such  as  an  auditorium,  or  if  the  building  is  serviced  by  a 
public  elevator.  Ramps  can  often  be  incorporated  behind 


Lodge  in  Gkcier  National  Part  Photo:  Thomas  Jester  >n.v  ?■■■•  r  ■  .■■■  ^  ii  -  t 

'  Figure  10.  This  brick  ramp  provides  access  to  St  Anne  $  Episcopal 

Church  in  Annapolis,  Maryland.  Its  design  is  compatible  with  the 
historic  feahires,  such  as  cheek-walls  or  railingS/  to  mini-  historic  building.  Photo:  Umrity  V.  Davison. 


mize  the  visual  effect  (See  Figure  9). 

The  steepest  allowable  slope  for  a  ramp  is  usually  l:12  (8%), 
but  gentler  slopes  should  be  used  whenever  possible  to 
accommodate  people  with  limited  strength*  Greater 
changes  in  elevation  require  larger  and  longer  ramps  to 
meet  accessibility  scoping  provisions  and  may  require  an 
intermediate  landing.  Most  codes  allow  a  slightly  steeper 
ramp  for  historic  buildings  to  overcome  one  step. 

Ramps  can  be  faced  with  a  variety  of  materials,  including 
wood,  brick,  and  stone.  Often  the  type  and  quality  of  the 
materials  determines  how  compatible  a  ramp  design  will  be 
with  a  historic  property  (See  Figure  10).  Unpainted 
pressure-treated  wood  should  not  be  used  to  construct 
ramps  because  it  usually  appears  temporary  and  is  not 
visually  compatible  wi A  most  historic  properties.  Railings 


Figure  9.  This  ramp  was  created  by  infilling  the  xvindow-well  and 
slightly  modifying  the  historic  railing.  The  ramp  preserves  this  building's 
historic  character.  Photo:  Thomas  Jester. 


should  be  simple  in  design,  distinguishable  from  other 
historic  features,  arid  should  extend  one  foot  beyond  the 
sloped  area  (See  Figure  11). 

Ramp  landings  must  be  large  enough  for  wheelchair  users, 
usually  at  least  5  feet  by  5  feet  (152,5  cm  by  152.5  cm),  and 
the  top  landing  must  be  at  the  level  of  the  door  threshold. 
It  may  be  possible  to  reset  steps  by  creating  a  ramp  to 
accommodate  minor  level  changes  and  to  meet  the 
threshold  without  significantly  altering  a  property's 
historic  character.  If  a  building's  existing  landing  is  not 
wide  or  deep  enough  to  accommodate  a  ramp,  it  may  be 


Figure  11.  Simple,  contemporary  railings  that  extend  beyond  the  ramp 
slope  make  this  ramp  compatible  with  t&  industrial  character  of  this 
building.  Photo:  Thomas  Jester. 

necessary  to  modify  the  entry  to  create  a  wider  landing. 
Long  ramps,  such  as  switchbacks,  require  intermediate 
landings,  and  all  ramps  should  be  detailed  with  an 
appropriate  edge  and  railing  for  wheelchair  users  and 
visually  impaired  individuals. 

Temporary  or  portable  ramps  are  usually  constructed  of 
light-weight  materials  and,  thus,  are  rarely  safe  or  visually 
compatible  with  historic  properties.  Moreover,  portable 
ramps  are  often  stored  until  needed  and,  therefore,  do  not 
meet  accessibility  requirements  for  independent  access. 
Temporary  and  portable  ramps,  however,  may  be  an 
acceptable  interim  solution  to  improve  accessibility  until  a 
permanent  solution  can  be  implemented  (See  Figure  12). 
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Figure  12,  The  Smithsonian  Institution 
installed  a  temporary  ramp  on  its 
visitor's  center  to  allow  adequate  time  to 
design  an  appropriate  permanent  ramp. 
Photo:  Thomas  Jester, 


Installing  Wheelchair 
Lifts.  Platforms  lifts 
and  inclined  stair  lifts, 
both  of  which 
accommodate  only  one 
person,  can  be  us^  to 
overcome  changes  of 
elevation  ranging  from 
three  to  10  feet  (.9  m-3 
m)  in  height  However, 
many  States  have 
restrictions  on  ftie  use 
of  wheeldiair  lifts,  so  all 
applicable  codes  should 
be  reviewed  carefully 
before  installing  one. 
Inclined  stair  lifts, 
which  carry  a  wheel¬ 
chair  on  a  platform  up  a 
flight  of  stairs,  may  be 
employed  selectively. 

They  tend  to  be  visually  intrusive,  althou^  they  are 
relatively  reversible.  Platform  lifts  can  be  used  when  there 
is  inadequate  space  for  a  ramp.  However,  such  lifts  should 
be  installed  in  unobtrusive  locations  and  under  cover  to 
minimize  maintenance  if  at  all  possible  (See  Figure  13).  A 
similar,  but  more  expensive  platform  lift  has  a  retracting 
railing  that  lowers  into  the  grotmd,  minimizing  the  visual 
effect  to  historic  properties  (See  Figure  14).  Mechanical  lifts 
have  drawbacks  at  historic  properties  with  high  public 
visitation  because  their  capacity  is  limited,  they  sometimes 
cannot  be  operated  independently,  and  they  require 
frequent  maintenance. 

Considering  a  New  Entrance.  When  it  is  not  possible  to 
modify  an  existing  entrance,  it  may  be  possible  to  develop  a 
new  entrance  by  creating  an  entirely  new  opening  in  an  ap¬ 
propriate  location,  or  by  using  a  secondary  window  for  an 
opening.  This  solution  should  only  be  considered  after  ex¬ 
hausting  all  possibilities  for  modif^g  existing  entrances 
(See  Figure  15). 

Retrofitting  Doors.  Historic  doors  generally  should  not  be 
replaced,  nor  should  door  frames  on  the  primary  elevation 
be  widened,  as  this  may 
alter  an  important 
feature  of  a  historic 
design.  However,  if  a 
building's  historic  doors 
have  been  removed, 
there  may  be  greater 
latitude  in  designing  a 
compatible  new  en¬ 
trance.  Most  accessi¬ 
bility  standards  require 
at  least  a  32"  (82  cm) 
clear  opening  with  man¬ 
ageable  door  opening 
pressures.  The  most 
desirable  preservation 
solution  to  improve 
accessibility  is  retaining 
historic  doors  and 
upgrading  the  door 
pressure  with  one  of 
several  devices.  Auto¬ 
matic  door  openers 


Figure  13,  Platform  lifts  like  the  one 
used  on  this  building  require  minimal 
space  and  can  he  removed  xoithout 
damaging  historic  materials.  Shielded 
with  lattice  work^  this  lift  is  also 
protected  by  the  roof  eaves.  Approach 
path  should  be  stable,  firm,  and  slip 
resistant.  Photo:  Sharon  Park. 


Readily  Achievable  Accessibility 
Modifications 


Many  accessibility  solutions  can  be  implemented  easily 
and  inexpensively  without  destroying  the  significance 
of  historic  properties.  While  it  may  not  be  possible  to 
undertake  all  of  the  modifications  listed  below,  each 
change  will  improve  accessibility. 

Sites  and  Entrances 

•  Creating  a  designated  parking  space, 

•  Installing  ramps. 

•  Making  curb  cuts. 

Interiors 

•  Repositioning  shelves. 

•  Rearranging  tables,  displays,  and  furniture. 

•  Repositiorung  telephones. 

•  Adding  raised  markings  on  elevator  control  buttons. 

•  Installing  flashing  alarm  lights. 

•  Installing  offset  hinges  to  widen  doorways. 

•  Installing  or  adding  accessible  door  hardware. 

•  Adding  an  accessible  water  foimtain,  or  providing  a 
paper  cup  dispenser  at  an  inaccessible  water  foimtain. 

Restrooms 

•  Installing  grab  bars  in  toilet  stalls. 

•  Rearranging  toilet  partitions  to  increase  maneuvering 
space. 

•  Insulating  lavatory  pipes  imder  sinks  to  prevent 
bums. 

•  Installing  a  higher  toilet  seat. 

•  Installing  a  fuU-length  bathroom  mirror. 

•  Repositioning  the  paper  towel  dispenser. 
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Figure  14,  At  the 

Governor's 
Mansion  in  Frankfort, 
Kentucky,  a  retracting  Ift 
(b)  was  installed  to 
minimize  the  visual  effect 
on  this  historic  building 
when  not  in  use  (a). 
Photos:  Aging  Tedmology 
Incorporated. 


Figure  15.  A  new 
entrance  to  the 
elevator  lobby  re¬ 
places  a  window  at 
FaneuU  Hall  in 
Boston,  Massa¬ 
chusetts.  The  new 
entrance  is  appro¬ 
priately  differen¬ 
tiated  from  the 
historic  design. 
Photo:  Paul  Holtz. 


{operated  by  ptish  buttons^  mats,  or  dectronic  eyes)  and 
power-assisted  door  openers  can  diminate  or  r^uce  door 
pressures  diat  are  acc^sibility  barriers,  and  make  single  or 
double-leaf  doors  fully  operational  (See  Figure  16). 

Adapting  Door  Hardware.  If  a  door  q>enmg  is  within  an 
inch  or  two  of  meeting  die  32*' (81  cm)  dear  opening 
requirement,  it  may  be  possible  to  replace  the  standard 
hinges  with  oH-set  hinges  to  increase  the  size  of  die  door 
opening  as  much  as  1 1  /2"  (3.8  cm).  Historic  hardware  can 
be  retained  in  place,  or  adapted  with  the  addition  of  an 
automatic  opener,  of  which  there  are  several  types.  Door 
hardware  can  also  be  retrofitted  to  reduce  door  pressures. 

^  For  example,  friction  hinges  can  be  retrofitted  with  ball¬ 
bearing  inserts,  and  door  dosers  can  be  rethreaded  to 
reduce  the  door  pressure. 


Altering  Door  Thresholds.  A  door  threshold  that  exceeds 
the  allowable  height,  generally  1/2"  (1,3  cm),  can  be  altered 
or  removed  with  one  that  meets  applicable  accessibility 


Fi^re  26.  During  the  rdiabUitation  of  the  Rookery  in  Chicago,  the 
original  entrance  was  modffied  to  create  an  accessible  entrance.  Two 
revolving  doors  were  replaced  zoith  a  new  one  flanked  by  new  doors,  one 
cfwhidi  is  operated  with  a  push-plate  door  opener.  Photo:  Thomas  Jester. 

requirements.  If  the  tihreshold  is  deemed  to  be  significant,  a 
bevel  can  be  added  on  each  side  to  reduce  its  height  (See 
Figure  17).  Another  solution  is  to  replace  the  threshold 
with  one  that  meets  applicable  accessibility  requirements 
and  is  visually  compatible  with  the  historic  entrance. 

Moving  Through  Historic  Interiors 

Persons  with  disabilities  should  have  independent  access  to 
aU  public  areas  and  fedlities  inside  historic  buildings.  The 
extent  to  which  a  historic  interior  can  be  modified  depends 
on  tile  significance  of  its  materials,  plan,  spaces,  features,  and 
finishes.  Primary  spaces  are  often  more  difficult  to  modify 
without  changing  tiieir  character.  Secondary  spaces  may 
generally  be  changed  without  compromising  a  building's 
historic  character.  Signs  should  clearly  mark  the  route  to 
accessible  restrooms,  telephones,  and  other  accessible  areas. 

Installing  Ramps  and  Wheelchair  Lifts.  If  space  permits, 
ramps  and  wheelchair  lifts  can  also  be  used  to  increase 
accessibility  inside  buildings  (See  Figures  18  &  19). 

However,  some  States  and  localities  restrict  interior  uses  of 
wheelchair  lifts  for  life-safety  reasons.  Care  should  be  taken 
to  install  these  new  features  where  they  can  be  readily 
accessed.  Ramps  and  wheelchair  lifts  are  described  in  detail 
on  pages  4-6. 

Upgrading  Elevators.  Elevators  are  an  efficient  means  of 
providing  accessibility  between  floors.  Some  buildings 
have  existing  historic  elevators  that  are  not  adequately 
accessible  for  persons  with  disabilities  because  of  their  size, 
location,  or  detailing,  but  they  may  also  contribute  to  the 
historical  significance  of  a  building.  Significant  historic 
elevators  can  usually  be  upgraded  to  improve  accessibility. 
Control  panels  can^  modified  with  a  "wand"  on  a  cord  to 
make  the  control  panel  accessible,  and  timing  devices  can 
usually  be  adjust^ 

Retrofitting  Door  Knobs.  Historic  door  knobs  and  other 
hardware  may  be  difficult  to  grip  and  turn.  In  recent  years, 
lever-handles  have  been  developed  to  replace  door  knobs. 
Other  lever-handle  devices  can  be  added  to  existing 
hardware.  If  it  is  not  possible  or  appropriate  to  retrofit 
existing  door  knobs,  doors  can  be  left  open  during 
operating  hours  (unless  doing  so  would  violate  life  safety 
codes),  and  power-assisted  door  openers  can  be  instaUed.  It 
may  only  be  necessary  to  retrofit  specific  doorknobs  to 
create  an  accessible  path  of  travel  and  accessible  restrooms. 


be  retained  in  the  process  of  making 
modifications.  For  example,  larger  restroorr 
can  sometimes  be  reconfigured  by  relocati^ 
or  combining  partitions  to  create  an 
accessible  toUet  stall.  Other  changes  to 
consider  are  adding  grab  bars  around  toilets, 
covering  hot  water  pipes  under  sinks  with 
insulation  to  prevent  bums,  and  providing  a 
sink,  mirror,  and  paper  dispenser  at  a  hei^t 
suitable  for  wheelchair  users.  A  unisex 
restroom  may  be  created  if  it  is  technically 
infeasible  to  create  two  fully  accessible 
restrooms,  or  if  doing  so  would  threaten  or 
destroy  the  significance  of  the  building.  It  is 
important  to  remember  that  restroom 
fixtures,  such  as  sinks,  urinals,  and  partitions, 
may  be  historic,  and  therefore,  shotdd  be 
preserved  whenever  possible. 

Modifying  Other  Amenities.  Other 
amenities  inside  historic  buildings  may 
require  modification.  Seating  in  a  theater,  for 
example,  can  be  made  accessible  by 
removing  some  seats  in  several  areas  (See 
Figure  21).  New  seating  that  is  accessible  can 
also  be  added  at  the  end  of  existing  rows, 
either  with  or  without  a  level  floor  surfece. 
Readily  removable  seats  may  be  installed  in 
wheelchair  spaces  when  the  spaces  are  not 
required  to  accommodate  wheelchair  users. 
Historic  water  foimtains  can  be  retained  an^ 
new,  two-tiered  fountains  installed  if  spac^ 
permits.  If  public  telephones  are  providec 
may  be  necessary  to  install  at  least  a  Text 
Telephone  (TT),  also  known  as  a 
Telecommunication  Device  for  the  Deaf 
(TDD)  (See  Figure  22).  Historic  service 
coimters  commonly  fotmd  in  banks,  titeaters, 
and  hotels  generally  should  not  be  altered. 

It  is  preferable  to  add  an  accessible  counter 
on  the  end  of  a  historic  counter  if  feasible. 
Figure  17,  Thresholds  that  exceed  allowable  heights  can  be  modified  several  xvays  to  increase  Modified  or  new  counters  should  not  exceed 

accessibility.  Source:  Uniform  Federal  Accessibility  Standard  (UPAS)  Retrofit  Manual,  35"  (91.5  cm)  in  height 


Threshold  Modifications 


if  X  exceeds  1/2'. 
threshold  should 
be  modified 


•existing  stone 
threshold 


securely  fastened 
wood  or  other 
addition  1:12  slope 


e)dstlng  threshold 


platform 
or  floor 


Modifying  Interior  Stairs.  Stairs  are  the  primary  barriers 
for  many  people  with  disabilities.  However,  there  are  some 
ways  to  modify  stairs  to  assist  people  who  are  able  to 
navigate  them.  It  may  be  appropriate  to  add  hand  railings 
if  none  exist.  Railings  should  be  1 1/4"  (3.8  cm)  in  diameter 
and  return  to  the  wall  so  straps  and  bags  do  not  catdi. 
Color-contrasting,  slip-resistant  strips  will  help  people  with 
visual  impairments.  Finally,  beveled  or  closed  risers  are 
recommended  unless  the  stairs  are  highly  significant, 
because  open  risers  catch  feet  (See  Figure  20). 

Building  Amenities 

Some  amenities  in  historic  buildings,  such  as  restrooms, 
seating,  telephones,  drinking  fountains,  counters,  may 
contribute  to  a  building's  historic  character.  They  will  often 
require  modification  to  improve  their  use  by  persons  with 
disabilities.  In  many  cases,  supplementing  existing  amenities, 
rather  than  changing  or  removing  them,  increase  access 
and  minimize  changes  to  historic  features  and  materials. 

Upgrading  Restrooms.  Restrooms  may  have  historic 
fixtures  such  as  sinks,  urinals,  or  marble  partitions  that  can 


Figure  18.  Symmetrical  ramps  at  the  Mayflower  Hotel  in  Washing 
D.C.,  provide  access  to  the  hotel's  lower  level.  The  design  for  the  ran,^ 
respects  the  historic  character  of  this  landmark  building.  Photo:  Thomas 
Jester. 


MAKING  A  HISTORIC  BUILDING 
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Orcngr  Counfy  Courf/iowse  (a),  located  in  Santa  Ana,  California,  was  reknhilitated  in  the  late  1980$  as  a  county  museum.  As  part  of  the  rehabilitation, 
rrhiteci  smsitively  integrated  r.umercvs  modifcntiors-  to  increase  ncce^sibilih/.  To  preserve  the  building's  primary  elevation,  a  new  public  entrance  was 
'cd  on  the  rear  elrociion  where  parking  spaces  are  located.  /:  raynv-w}  leads  to  the  accessible  entrance  that  can  be  opened  with  a  push-plate  automatic 
-cpi-rur  ic}.  Modifications  to  interior  features  also  incrensed  nccessibiiifu.  To  create  an  accessible  path  of  travel,  offset  hinges  (d)  were  installed  on  doors 
zvere  narrower  than  32  inches  (SI. 3  cm).  Other  doors  were  rctrueaded.  :o  reduce  the  door  pressure.  Beveling  the  J  "  high  thresholds  (e)  reduced  their 
':t  to  avproximotclu  1/4  inch  (.64  cjn).  The  project  architect  also  converted  a  storeroom  into  an  accessible  restroom  (f).  The  original  stairway,  which  has 
grillzrcrk.  zoas  made  more  accessible  in/  applying  stip-resistar::  pressure  tape  to  the  marble  steps  (g).  And  the  original  elevator  was  upgraded  with 
d  m."'y’n-re,  nlarn:  liohts.  and  zvicc  floor  indicators.  Pheioe:  ti'Prd  \<rv7-c  Donrddson.  FAIA. 


MAKING  HISTORIC  LANDSCAPES  ACCESSIBLE 


To  successfully  incorporate  access  into  historic  landscapes, 
the  planning  process  is  similar  to  that  of  other  historic 
properties.  Careful  research  and  inventory  should  be 
undertaken  to  determine  which  materials  and  features 
convey  the  landscape's  historical  significance.  As  part  of 
this  evaluation,  those  features  that  are  character-defining 
(topographical  variation,  vegetation,  circulation, 
structures,  furnishings,  objects)  should  be  identified. 
Historic  finishes,  det^,  and  materials  that  also  contribute 
to  a  landscape's  significance  should  also  be  documented 
and  evaluated  prior  to  determining  an  approach  to 
landscap>e  accessibility.  For  example,  aspects  of  the 
pedestrian  circulation  system  that  need  to  be  imderstood 
include  walk  width,  aggregate  size,  pavement  pattern, 
texture,  relief,  and  joint  details.  The  context  of  the  walk 
should  be  understood  including  its  edges  and  surrounding 
area.  Modifications  to  surface  textures  or  widtiis  of 
pathways  can  often  be  made  with  minimal  effect  on 
significant  landscape  features  (a)  and  (b). 

Additionally,  areas  of  secondary  importance  such  as 
altered  paths  should  be  identified  -  especially  those  where 
the  accessibility  modifications  wiQ  not  destroy  a 
landscape's  significance.  By  identifying  those  features  that 
are  contributing  or  non-contributing,  a  sympathetic 
circulation  experience  can  then  be  developed. 

After  assessing  a  landscape's  integrity,  accessibility 
solutions  can  be  considered.  Full  access  throughout  a 
historic  Icindscape  may  not  always  be  possible.  Generally, 
it  is  easier  to  provide  accessibility  to  larger,  more  open 


sites  where  there  is  a  greater  variety  of  public  experiences. 
However,  when  a  landscape  is  uniformly  steep,  it  may  orJ’ 
be  possible  to  make  discrete  portions  of  a  historic  landsca^ 
accessible,  and  viewers  may  only  be  able  to  experience  the 
landscape  from  selected  vantage  points  along  a  prescribed 
pedestrian  or  vehicular  access  route.  When  defining  such  a 
route,  the  interpretive  value  of  the  user  experience  should 
be  considered;  in  other  words,  does  the  route  provide 
physical  or  visual  access  to  those  areas  that  are  critical  to 
understand  the  meaning  of  the  landscape? 

The  following  accessibility  solutions  address  three 
common  landscape  situations:  1)  structures  with  low 
integrity  landscapes;  2)  structures  and  landscapes  of  equal 
sigrdficance;  and,  3)  landscapes  of  primary  significance 
with  inaccessible  terrain. 

1.  The  Hunnewell  Visitors  Center  at  the  Arnold 

Arboretum  in  Jamaica  Plain,  Massachusetts,  was  con¬ 
structed  in  1892.  Its  immediate  setting  has  changed 
considerably  over  time  (c).  Since  the  existing  landscape 
immediately  surrounding  this  structure  has  little  re¬ 
maining  integrity,  the  new  accessibility  solution  has  the 
latitude  to  integrate  a  broad  program  including  site 
orientation,  circulation,  interpretation,  and 
maintenance. 

The  new  design,  which  has  few  ornamental  plants, 
references  the  original  planting  design  principles,  with 
a  strong  emphasis  on  form,  color,  and  texture.  In 
contrast  wi^  the  earlier  designs,  the  new  plantings 
were  set  away  from  the  facade  of  this  historic  building 


(a.)  To  improve  accessibility  in  Boston's  Emerald  Necklace  Parfcs, 
standard  asphalt  paving  zvas  replaced  in  selected  areas  xoith  an  imbedded 
aggregate  surface  that  is  more  in  keeping  with  the  landscape's  historic 
appearance.  Photo:  Charles  Bimbaum. 


(b.)  The  Friendly  Garden  at 
Ranchos  Los  Alamitos,  a 
historic  estate  with 
designed  gardens  in 
southern  California,  was 
made  accessible  with 
limited  widening  of  its 
existing  approach  path. 
Photo:  Ranchos  Los 
Alamitos  Foundation. 


(d.)  Hunnewell  Visitors  Center's  entrance  following  rehabilitation, 
integrating  an  accessible  path  (left),  platform,  and  new  steps.  Photo: 
Charles  Bimbaum. 
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allowing  the  visitor  to  enjoy  its  architectural  detail,  A 
new  walk  winds  up  the  gentle  earthen  berm  and  is 
vegetated  with  plantings  that  enhance  the  interpretive 
experience  from  the  point  of  orientation  (d).  The  new 
curvilinear  walks  also  provide  a  connection  to  the 
larger  arboretum  land^ape  for  everyone. 

2.  The  Eugene  O'Neill  National  Historic  Site  overlooks 
the  San  Ramon  Valley,  twenty-seven  miles  east  of  San 
Francisco,  California.  The  thirteen-acre  site  includes  a 
walled  courtyard  garden  on  the  southeast  side  of  the 
Tao  House,  which  served  as  the  OT>Ieill  residence  from 
1937-44  (e).  VWthin  this  corirtyard  are  character- 
defining  walks  that  are  too  narrow  by  today's 
accessibility  standards,  yet  are  a  character-defining 
element  of  tile  historic  desigit.  To  preserve  the 
garden's  integrity,  the  scale  and  the  diaracteristics  of 
the  original  drculation  were  maintained  by  creating  a 
wheelchair  route  which,  in  part,  utilizes  reinforced 
turf.  This  route  allows  visitors  with  disabilities  to 
experience  tiie  main  courtyard  as  well. 

3.  Momingside  Park  in  New  York  aty.  New  York, 
designed  by  Frederick  Olmstead,  Sr.,  and  Calvert  Vaux 
in  1879,  is  sited  on  generally  steep,  rocky  terrain  (f). 
Respecting  these  drainatic  grade  changes,  which  are 
only  accessible  by  extensive  flights  of  stone  stairs, 
physical  access  cannot  be  provided  without  destroying 
the  park's  integrity.  In  order  to  provide  some 
accessibility,  scenic  overlooks  were  created  that 
provide  broad  visual  access  to  the  park. 


(e,)  pus  vi^  shows  the  new  reinforced  turf  path  at  the  Eugene  O'Neill 
National  Historic  Site  that  preserved  the  narrow  Historic  Patlu  Ph^: 
Patricia  M.  O'Donnell. 


(f.)  Steep  terrain  at  Morrxingside  Park  in  New  York  City  cannot  be  made 
accessible  without  tkreating  or  destroying  this  landscape's  integrih/. 
Photo:  Quennell  Rothschild  Associates. 


Figure  19.  Inclined  lifts  can  sometimes  overcome  interior  changes  of 
elevation  where  space  is  limited.  This  lift  in  Boston's  Faneuil  Hall 
created  access  to  the  floor  and  stage  level  of  the  State  Room.  Photo:  Paul 
Holtz. 


Considering  a  New  Addition  as  an  Accessibility 
Solution 

Many  new  additions  are  constructed  specifically  to 
incorporate  modem  amenities  such  as  elevators,  restrooms, 
fire  stairs,  and  new  mechanical  equipment.  These  new 
additions  often  create  opp>ortunities  to  incorporate  access 
for  people  with  disabilities.  It  may  be  possible,  for 
example,  to  create  an  accessible  entrance,  path  to  public 
levels  via  a  ramp,  lift,  or  elevator  (See  Figure  23).  However, 
a  new  addition  has  the  potential  to  change  a  historic 
propert)^' s  appearance  and  destroy  significant  building  and 
landscap  features.  Thus,  all  new  additions  should  be 
compatible  with  the  size,  scale,  and  proportions  of  historic 
features  and  materials  tiiat  characterize  a  property  (See 
Figure  24). 

New  additions  should  be  carefully  located  to  minimize 
cormection  points  with  the  historic  building,  such  that  if  the 
addition  were  to  be  removed  in  the  future,  the  essential 
form  and  integrity  of  the  building  would  remain  intact  On 
the  other  hand,  new  additions  should  also  be  conveniently 
located  near  parking  that  is  connected  to  an  accessible  route 
for  people  witti  disabilities.  As  new  additions  are 
incorporated,  care  should  be  taken  to  protect  significant 
land^pe  features  and  archeological  resources.  Finally,  the 
desi^  for  any  new  addition  should  be  differentiated  from 
the  historic  design  so  that  the  property's  evolution  over 
time  is  dear.  New  additions  frequently  make  it  possible  to 
increase  accessibility,  while  simultaneously  reducing  the 
level  of  change  to  historic  features,  materials,  and  spaces. 
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Figure  20.  In  certain  situations  it  may  be  appropriate  to  modify  stair 
nosings  for  persons  with  mobility  impairments.  Whenever  possible, 
stairs  should  be  modified  by  adding  new  materials  rather  than  removing 
historic  materials.  Source:  IIFAS  Retrofit  Manual. 


Figure  22.  Amenities  such  as  telephones  should  be  at  height  that 
whilchair  users  can  reach.  Changes  to  many  amenities  can  be  adapted 
with  minimal  ^ect  on  historic  materials,  features,  and  spaces.  Source. 
UFASRetrcfit  Manual. 
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Federal  Accessibility  Laws 

Today,  few  building  owners  are  exempt  from  providing 
accessibilit\'  for  people  with  disabilities.  Before  making  any 
accessibility  modification,  it  is  imperative  to  determine  which 
laws  and  codes  are  applicable.  In  addition  to  local  and  State 
accessibility  codes,  the  following  federal  accessibility  laws  are 
currently  in  effect 

Architcchiral  Bairicis  Act  (1968) 

The  Architectural  Barriers  Act  stipulates  that  aU  buildings 
designed,  constructed,  and  altered  by  the  Federal  Government, 
or  with  federal  assistaitce,  must  be  accessible.  Changes  Mde  to 
federal  buildings  must  meet  the  Uniform  Federal  Accessibility 
Standards  (UFAS).  Special  provisions  are  included  in  UFAS  for 
historic  buildii^  that  would  be  threatened  or  destroyed  by 
meeting  full  accessibility  requirements. 

Rehabilitation  Act  (1973) 

Tne  Rehabilitation  Act  requires  recipients  of  federal  financial 
assistance  to  make  their  programs  and  acti\'ities  accessibae  to 
everyone.  Recipients  are  allowed  to  make  their  properties 
accessible  by  altering  their  building,  by  moving  programs  and 
activities  to  accessible  spaces,  or  by  making  other 
accommodations. 

Americans  with  Disabilities  Act  (1990) 

Historic  properties  are  not  exempt  from  tire  Americans  with 
Disabilities  Act  (ADA)  requirements.  To  the  greatest  extent 
possible,  historic  buildings  must  be  as  accessible  as  norehistoric 
buildings.  However,  it  may  not  be  pos^le  for  some  historic 
properties  to  meet  the  general  accessibility  requirements. 

Under  Title  II  of  the  ADA,  State  and  local  governments  must 
remove  accessibility  barriers  either  by  shifting  services  and 
programs  to  accessible  buildings,  or  by  making  alterations  to 
existing  buildings.  For  instance,  a  licensing  office  may  be  moved 
from  a  second  floor  to  an  accessible  first  floor  space,  or  if  this  is 
not  feasible,  a  mail  service  might  be  provided.  However,  State 
and  local  government  facilities  that  have  historic  preservation  as 
their  main  purpose— State-owited  historic  museums,  historic 
State  capitois  that  offer  tours— must  give  priority  to  physical 
accessibility*. 

Under  Title  HI  of  the  ADA,  ovsmers  of  "public  accommodations" 
(theaters,  restaurants,  retail  shops,  private  museums)  must  make 
"readily  achievable"  changes;  that  is,  changes  that  can  be  easily 
accomplished  vrithout  much  expense.  This  might  mean  installing 
a  ramp,  creating  accessible  parking,  adding  grab  bars  in 
batiircwms,  err  modifying  door  hardware.  The  r^uirement  to 
remove  barriers  when  it  is  "readily  aduevable"  is  an  ongoing 
responsibility.  When  alterations,  including  restoration  and 
r^iabilitation  work,  are  made,  specific  accessibility  requirements 
are  triggered. 

Recognizing  the  national  interest  in  preserving  historic 
properties.  Congress  established  alternative  requirements  for 
properties  that  cannot  be  made  accessible  without  "threatening 
or  destroving"  their  significance.  A  consultation  process  is 
outlined  in  the  ADA's  Accessibility  Guidelines  for  owners  of 
historic  properties  who  believe  that  makii^  spe^c  accessibility 
modificatiems  would  "threaten  or  destroy"  the  significance  of 
their  property.  In  these  stations,  after  consulting  with  person^, 
with  disabilities  and  disaL-iaty  organizaiioiis,  builcuiig 
should  contact  the  State  Historic  Preser\'ation  Officer  (SHPO'; 
i  detenrune  if  the  soeriai  r  cc^Fribility  provisions  for  historic 


Figure  23.  New  additions  to  historic  buildings  can  be  designed  to  increase 
accessibility.  A  new  addition  links  two  adjacent  buildings  used  for  the 
Albany,  N^  York,  Visitor's  Center,  and  incorporates  an  accessible 
entrance,  restrooms,  and  signage.  Photo:  Clare  Adams. 


Conclusion 

Historic  properties  are  irreplaceable  and  require  special  care 
to  ensxire  their  preservation  for  future  generations.  With 
the  passage  of  itie  Americans  with  Disabilities  Act,  access  to 
historic  properties  open  to  the  public  is  a  now  dvn  right, 
and  owners  of  historic  properties  must  evaluate  existing 
buildings  and  determine  how  they  can  be  made  more 
accessible.  It  is  a  challenge  to  evaluate  properties 
thorou^dy,  to  identify  the  applicable  accessibility 
requirements,  to  explore  alternatives  and  to  implement 
solutions  Aat  provide  independent  access  and  are 
consistent  with  accepted  historic  preservation  standards. 
Solutions  for  accessibility  should  not  destroy  a  property^ s 
significant  materials,  features  and  spaces,  but  shoxild 
increase  accessibility  as  much  as  possible.  Most  historic 
buildings  are  not  exempt  from  providing  accessibility,  and 
with  careful  planning,  historic  properties  can  be  made  more 
accessible,  so  that  all  citizens  can  enjoy  our  Nation's  diverse 
heritage. 


Photo:  Massadiiisetts  Historical  Commission, 
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Lead-based  paint  a  toxic  material/  was  widely  used  in  North 
America  on  both  the  exteriors  and  interiors  of  buildings 
until  well  into  the  second  half  of  the  twentieth  century.-  If  a 
"historic"  place  is  broadly  defined  in  terms  of  time  as  having 
attained  an  age  of  fifty  yearS/  this  means  that  almost  every 
historic  house  contains  some  lead-based  paint.  In  its 
deteriorated  form,  it  produces  paint  chips  cind  lead-laden 
dust  particles  that  are  a  known  health  hazard  to  both 
children  and  adults.  Children  are  particularly  at  risk  when 
they  ingest  lead  paint  dust  through  direct  hand-to-mouth 
contact  and  from  toys  or  pacifiers.  They  are  also  at  risk 
when  they  chew  lead-painted  surfaces  in  accessible 
locations.  In  addition  to  its  presence  in  houses,  leaded  paint 


chips,  lead  diist,  or  lead-contaminated  soil  in  play  areas  can 
elevate  a  child's  bipod  lead  level  to  a  degree  that  measures 
to  reduce  and  control  the  hazard  should  be  undertaken  (see 
Action  Level  Chart,  page  6) 

The  premise  of  this  Preservation  Brief  is  that  historic 
housing  can  be  made  lead-safe  for  children  without 
removing  significant  decorative  features  and  finishes,  or 
architectural  trimwork  that  may  contribute  to  the  building's 
historic  character  (see  fig.  1).  Historic  housing  — 
encompassing  private  dwellings  and  all  types  of  rental 
units — ^is  necessarily  the  focus  of  this  Brief  because  federal 
and  state  laws  primarily  address  the  hazards  of  lead  and 


Before  After 


Figure  1.  A  large-scale 
historic  rehabilitation 
project  incorporated 
sensitive  lead-hazard 
reduction  measures. 
Interior  walls  and 
woodwork  were 
cleaned,  repaired,  and 
repainted  and 
compatible  neio  floor 
coverings  added.  The 
total  project  was 
economically  sound 
and  undertaken  in  a 
careful  manner  that 
preserved  the 
building's  historic 
character.  Photos: 
Landmarks  Design 
Associates. 


lead-based  paint  in  housing  and  day-care  centers  to  protect 
the  health  of  children  under  six  years  of  age.  Rarely  are 
there  mandated  requirements  for  the  removal  of  lead-based 
paint  from  non-residential  buildings. 

Ideally,  most  owners  and  managers  should  understand  the 
health  hazards  created  by  lead-based  paint  and  voluntarily 
control  these  hazards  to  protect  young  children.  A  stricter 
approach  has  been  taken  by  some  state  and  federal  funding 
programs  which  have  compliance  requirements  for 
identifying  the  problem,  notifying  tenants,  and,  in  some 
cases,  remedying  lead  hazards  in  housing  (see  Legislation 
Sidebar,  pg.15).  With  new  rules  being  written,  and  new 
products  and  approaches  being  developed,  it  is  often 
difficult  to  find  systematic  and  balanced  methodologies  for 
dealing  with  lead-based  paint  in  historic  properties. 

This  Preservation  Brief  is  intended  to  serve  as  an 
introduction  to  the  complex  issue  of  historic  lead-based 
paint  and  its  management.  It  explains  how  to  plan  and 
implement  lead-hazard  control  measures  to  strike  a  balance 
between  preserving  a  historic  building's  significant 
materials  and  features  and  protecting  human  health  and 
safety,  as  well  as  the  environment.  It  is  not  meant  to  be  a 
"how-to  guide"  for  undertaking  the  work.  Such  a  short-cut 
approach  could  easily  result  in  creating  a  greater  health 
risk,  if  proper  precautions  were  not  taken.  Home 
renovators  and  construction  workers  should  be  aware  that 
serious  health  problems  can  be  caused  by  coming  into 
contact  with  lead.  For  this  reason,  there  are  also  laws  to 
protect  workers  on  the  job  site  (see  Worker  Safety  Sidebar, 
pg.  4).  Controlling  the  amount  of  waste  containing  lead- 
based  paint  residue  will  also  reduce  the  impact  on  the 
environment.  All  of  these  considerations  must  be  weighed 
against  the  goal  of  providing  housing  that  is  safe  for 
children. 

Lead  in  Historic  Paints 

Lead  compounds  were  an  important  component  of  many 
historic  paints.  Lead,  in  the  forms  of  lead  carbonate  and 
lead  oxides,  had  excellent  adhesion,  drying,  and  covering 
abilities.  White  lead,  linseed  oil,  and  inorganic  pigments 
were  the  basic  components  for  paint  in  the  18th,  19th,  and 
early  20th  centuries.  Lead-bas^  paint  was  used 
extensively  on  wooden  exteriors  and  interior  trimwork, 
window  sash,  window  frames,  baseboards,  wainscoting, 
doors,  frames,  and  high  gloss  wall  surfaces  such  as  those 
found  in  kitchens  and  bathrooms.  Almost  all  painted 
metals  were  primed  with  red  lead  or  painted  with  lead- 
based  paints.  Even  milk  (casein)  and  water-based  paints 
(distemper  and  calamines)  could  contain  some  lead, 
usually  in  the  form  of  hiding  agents  or  pigments. 

Varnishes  sometimes  contained  lead.  Lead  compounds 
were  also  used  as  driers  in  paint  and  window  glazing 
putty. 

In  1978,  the  use  of  lead-based  paint  in  residential  housing 
was  banned  by  the  federal  government.  Because  the 
hazards  have  been  known  for  some  time,  many  lead 
components  of  paint  were  replaced  by  titanium  and  other 
less  toxic  elements  earlier  in  the  20th  century.  Since  houses 
are  periodically  repainted,  the  most  recent  layer  of  paint 
will  most  likely  not  contain  lead,  but  the  older  layers 
underneath  probably  will.  Therefore,  the  only  way  to 
accurately  determine  the  amount  of  lead  present  in  older 
paint  is  to  have  it  analyzed. 


It  is  important  that  owners  of  historic  properties  be  aware 
that  layers  of  older  paint  can  reveal  a  great  deal  about  the 
history  of  a  building  and  that  paint  chronology  is  often 
used  to  date  alterations  or  to  document  decorative  period 
colors  (see  figs.  2, 3).  Highly  significant  decorative  finishes, 
such  as  graining,  marbleizing,  stenciling,  polychrome 
decoration,  and  murals  should  be  evaluated  by  a  painting 
conservator  to  develop  the  appropriate  preservation 
treatment  that  will  stabilize  the  paint  and  eliminate  the 
need  to  remove  it.  If  such  finishes  must  be  removed  in  the 
process  of  controlling  lead  hazards,  then  research,  paint 
analysis,  and  documentation  are  advisable  as  a  record  for 
future  research  and  treatment. 


Figure  2.  The  paint  chronology  of  this  mantel,  seen  in  the  exposed  paint 
layers  in  the  l^  comer,  proved  it  had  been  relocated  from  another  room  '■ ' 
the  house.  To  remove  a  significant  feature's  paint  histon/  and  the 
evidence  of  its  original  sequence  of  color  by  stripping  off  all  the  paint  is 
inappropriate  —  and  unnecessary  —  as  part  of  a  lead  hazard  reduction 
project.  Careful  surface  preparation  and  repainting  with  lead-free  top 
coats  is  recommend^.  Photo:  NP5  Files. 


Figures.  Significant 
architectural  features  and 
their  finishes  should  not  be 
removed  during  a  project 
incorporating  lead  hazard 
controls.  If  the  decorative 
stencilling  above,  or  hand 
grained  doors  below,  or 
painted  murals  need  repair, 
then  a  paint  conservator 
should  be  consulted.  Once 
loose  paint  is  consolidated 
or  otherwise  stabilized,  c 
clear  finish  or  other 
reversible  clear  protectivt 
surface  or  coating  can  be 
added  to  areas  subject  to 
impact  or  abrasion. 

Photos:  NP5  Files. 


Planning  for  Lead  Hazard  Reduction  in 
Historic  Housing 

Typical  health  department  guidelines  call  for  removing  as 
much  of  the  surfaces  that  contain  lead-based  paint  as 
possible.  This  results  in  extensive  loss  or  modification  of 
architectural  features  and  finishes  and  is  not  appropriate  for  most 
historic  properties  (see  fig.  4).  A  great  number  of  federally- 
assisted  housing  programs  are  moving  away  frorn  this 
approach  as  too  expensive  and  too  dangerous  to  the 
immediate  work  environment.  A  preferred  approach, 
consistent  with  The  Secretary  of  the  Interior's  Standards  for  the 
Treatment  of  Historic  Properties,  calls  for  removing, 
controlling,  or  managing  the  hazards  rather  than 
wholesale— or  even  partial— removal  of  the  historic  features 
and  finishes  (fig.  5);  This  is  generally  achieved  through 
careful  cleaning  and  treatment  of  deteriorating  paint, 
friction  surfaces,  surfaces  accessible  to  young  children,  and 
lead  in  soil  (see  figs.  6, 7).  Lead-based  paint  that  it  not 
causing  a  hazard  is  thus  permitted  to  remain,  and,  in 
consequence,  the  amount  of  historic  finishes,  features  and 
trimwork  removed  from  a  property  is  minimized. 

Because  the  hazard  of  lead  poisoning  is  tied  to  the  risk  of 
ingesting  lead,  careful  planning  can  help  to  determine  how 


;  After 

Fifi^iirei.  The  tvpical  method  for  abating  lead-based  paint  through  ■ 
substrate  retnoz^al  is  }iot  consistent  loith  the  Standards  for  Rehabilitation. 
!u  this  project,  all  the  histori:  trim,  base  panels,  and  the  transom  ivere 
removed.  While  the  unit  is  lead-safe,  its  character  has  been  severly 
altered.  Figure  5  shows  a  similar,  but  successfid,  balance  of  historic 
preservation  and  lead  Imzara  control  zew'k.  Photo:  iVPS  Files. 


much  risk  is  present  and  how  best  to  allocate  availaoie 
financial  resources.  An  oivner,  with  professional  assistance, 
can  protect  a  historic  resource  and  make  it  lead-safe  using 
this  three-step  planning  process: 

I.  Identifv  the  historical  significance  of  the  building  and 
architectural  character  of  its  features  and  finishes; 

II.  Undertake  a  risk  assessment  of  interior  and  exterior 
surfaces  to  determine  the  hazards  from  lead  and  lead- 
based  paint;  and, 

III.  Evaluate  the  options  for  lead  hazard  control  in  the 
context  of  historic  preservation  standards. 

1.  Identify  the  historical  significance  of  the  building 
and  architectural  character  of  its  features  and 
finishes 

The  historical  significance,  integrity,  and  architectural 
character  of  the  building  always  need  to  be  assessed  before 
work  is  undertaken  that  might  adversely  affect  them.  An 
owner  may  need  to  enlist  the  help  of  a  preservation 
architect,  building  conservator  or  historian.  The  State 
Historic  Preservation  Office  (5HPO)  may  be  able  to  provide 
a  list  of  knowledgeable  preservation  professionals  who 
could  assist  with  this  evaluation. 


After 


Figure  5.  When  historic  interiors  are  rehabilitated,  it  is  possible  to 
remove  the  offending  substance,  such  as  deteriorated  paint,  without 
removing  the  features.  In  this  case,  the  walls  were  repaired ,  and  tnc  trim 
and  base  panels  were  stripped  of  paint  to  a  sound  substrate,  then 
repainted.  Photos:  Landmarks  Design  Associates. 


Worker  Safety 

Current  worker  safety 
standards  were 
established  by  OSHA's 
29  CFR  Part  1926,  Lead 
Exposure  in 
Construction;  Interim 
Final  Rule,  which 
became  effective  June  3, 

1993.  These  standards 
base  levels  of  worker 
protection  on  exposure 
to  airborne  lead  dust. 

They  are  primarily 
targeted  to  persons 
working  within  the 
construction  industry, 
but  apply  to  any 
workers  who  are 
exposed  to  lead  dust  for 
longer  than  a  specific  amount  of  time  and  duration.  The 
Interim  Final  Rule  establishes  an  action  level  of  30 
micrograms  of  lead  dust  per  cubic  meter  of  air  (30 
ug/ m*^)  based  on  an  eight  hour,  time-weighted  average, 
as  the  level  at  which  employers  must  initiate  compliance 
actmties;  and  it  also  establishes  50  wg/m^  of  lead  dust  as 
the  permitted  exposure  level  (PEL)  for  workers. 

The  standard  identifies  responsibilities  before,  during, 
and  after  the  actual  abatement  activity  necessar}^  to 
protect  the  worker.  Before  the  project  begins,  it  requires 
an  exposure  assessment,  a  written  compliance  plan, 
initial  medical  surveillance,  and  training.  The  exposure 
assessment  determines  whether  a  v/orker  may  be 
exposed  to  lead.  OSHA  has  identified  a  number  of  work 
tasks  expected  to  produce  dust  levels  between  50  and 
500  ug/ m^  of  air,  including  manual  demolition,  manual 
scraping,  manual  sanding,  heat  gun  applications, 
general  cleanup,  and  power  tool  use  when  the  power 
tool  is  equipped  with  a  dust  collection  system.  It  is  an 
OSHA  requirement  that,  at  a  minimum,  a  HEPA  filtered 
half-face  respirator  with  a  protection  factor  of  10  be  used 
for  these  operations.  Initial  blood  lead  level  (BLL)  base 
lines  are  established  for  each  worker.  Actual  dust  levels 
are  monitored  by  air  sampling  of  representative  work 
activities,  generally  by  an  industrial  hygienist  or  an 
environmental  monitoring  firm.  Protective  equipment  is 
determined  by  the  dust  level.  For  all  workers  exposed 
at,  or  above,  the  action  level  for  over  30  days  in  a  12- 
month  period,  BLLs  are  tested  on  a  regular  basis  of 
every  2  months  for  the  first  6  months  and  every  6 
months  thereafter.  After  completing  a  project, 
maintenance,  medical  surveillance,  and  recordkeeping 
responsibilities  continue. 

HEPA  vacuums,  HEPA  respirators,  and  HEPA  filters, 
which  substantially  reduce  exposure  to  lead  dust,  are 
j  available  through  laborator}^  safety  and  supply  catalogs 
I  and  vendors. 


Low-level  heat  guns  can  be  used  to 
remove  lead-based  paint  from 
significant  historic  windows  and 
trimzvork,  but  a  worker  exposed  to 
lead  dust  over  an  extended  period  of 
time  must  be  protected  from  the 
hazards  created  during  the  process  of 
paint  removal.  Photo:  Williamsport 
Preservation  Training  Center. 


Features  and  finishes  of  a  historic  building  that  exhfci. 
distinctive  characteristics  of  an  architectural  style;  repress:".' 
work  by  specialized  craftsmen;  or  possess  high  artistic 
value  should  be  identified  so  they  can  be  protected  and 
preserv^ed  during  treatment.  When  it  is  absolutely 
necessary  to  remove  a  significant  architectural  feature  or 
finish — as  noted  in  the  first  two  priorities  listed  below — it 
should  be  replaced  with  a  new  feature  and  finish  that 
matches  in  design,  detail,  color,  texture,  and,  in  most  cases, 
material. 


Figure  6.  Deteriorating 
operable  windows  often 
contribute  to  lead  dust  in  a 
house.  Peeling  paint  and 
small  particles  from  abraded 
surfaces  collect  in  windoio 
troughs  or  sills  and  are  then 
carried  inside  by  air 
currents,  settling  on  floors. 
When  the  lead  dust  mixes 
with  regular  house  dust,  it 
can  easily  be  ingested  by  a 
child  through  hand  to 
mouth  contact.  In  homes 
with  STTiall  childre7i,  floors 
and  other  surfaces  should  be 
kept  as  clean  as  possible  to 
avoid  lead  contamination. 


Figure  7.  Chalking 
exterior  paint  can  cause 
dangerous  lead  Iroels  in 
soil  around  a  house.  Lead 
levels  are  usually  highest 
in  the  one  foot  wide  area 
adjacent  to  the  building 
foundation.  In  these  cases, 
the  existing  soil  should  be 
replaced  with  new  soil  or 
sod.  This  is  particularly 
important  if  children  and 
small  pets  play  in 
contaminated  areas,  then 
inadvertently  track  the 
dirt  inside. 


Finally,  features  and  finishes  that  characterize  simple, 
vernacular  buildings  should  be  retained  and  preserved;  in 
the  process  of  removing  hazards,  there  are  usually 
reasonable  options  for  their  protection.  Wholesale  removal 
of  historic  trim,  and  other  seemingly  less  important  historic 
material,  undermines  a  building's  overall  character  and 
integrity  and,  thus,  is  never  recommended. 

For  each  historic  property,  features  will  vary  in  significance. 
As  part  of  a  survey  of  each  historic  property  (see  figure  8),  a 
list  of  priorities  should  be  made,  in  this  order: 

•  Highly  significant  features  and  finishes  that  should  always 
be  protected  and  preserved; 

•  Significant  features  and  fi?iishe$  that  should  be  carefully 
repaired  or,  if  necessary,  replaced  in~kind  or  to  match  aii 
visual  qualities:  and 


;  Ccpies  of  29  C:~9  2.  ;  :  '  ? .  ' .  •  :•  Fxco:;ure  in 

!  Construction:  Interim  2  r.re  available  from  the 
I  iPepartment  or  Lac- v'cap^UiOCiai  bafety  and  Health 
;  -Administration,  or  jv-yr  be  round  in  anv  libran*  with  a 
I  current  edtion  of  the  C  of  Fedei'a:  Regulation  (CFR). 
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inis  hieiarci'tV  gu’es  an  v)\\'ner  a  workins;  guioe  lor  r/.a.-.. 
decisions  about  apy  r/priare  methods  of  removing  iv.; 
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flowing ms  %}lacedin  new, but  matching  mat  A  The  non-historic  porch  screening  ms  removed  entirely.  Photo  before:  Bryan  Blundell,  Photo  after. 
Deborah  Birch. 


IL  Undertake  a  risk  assessment  of  interior  and 

exterior  surfaces  to  determine  hazards  from  lead 
and  lead-based  paint 

V\^ile  it  can  be  assumed  that  most  historic  housing  contains 
lead-based  paint,  it  cannot- be  assumed  that  it  is  causing  a 
health  risk  and  should  be  removed.  The  purpose  of  a  risk 
assessment  is  to  determine,  through  testing  and  evaluation, 
where  hazards  from  lead  warrant  remedial  action  (see  fig.  9). 
Testing  by  a  sp)ecialist  can  be  done  on  paint,  soil,  or  lead  dust 
either  on-site  or  in  a  laboratory  using  methods  such  as  x-ray 
fluorescence  (XRF)  analyzers,  chemicals,  dust  wipe  tests,  and 
atomic  absorption  spectroscopy.  Risk  assessments  can  be 
fairly  low  cost  investigations  of  the  location,  condition,  and 
severity  of  lead  hazards  found  in  house  dust,  soil,  water, 
and  deteriorating  paint.  Risk  assessments  will  also  address 
other  sources  of  lead  from  hobbies,  crockery,  water,  and  the 
parents'  work  environment.  A  public  health  office  should 
be  able  to  provide  names  of  certified  risk  assessors,  paint 


a 


inspectors,  and  testing  laboratories.  These  services  are 
critical  when  owners  are  seeking  to  implement  measures  to 
reduce  suspected  lead  hazards  in  housing,  day-care  centers, 
or  when  extensive  rehabilitations  are  planned. 

The  risk  assessment  should  record: 

•  the  paint's  location 

•  the  paint's  condition 

•  lead  content  of  paint  and  soil 

•  the  t\ppe  of  surface  (friction;  accessible  to  children  for 
chewing;  impact) 

•  how  much  lead  dust  is  actively  present 

•  how  the  family  uses  and  cares  for  the  house 

•  the  age  of  the  occupants  who  might  come  into  contact  loith 
lead  paint. 


Figure  9  A  variety  of  testing  methods  are  used  to  establish  how  much  lead  is  in  paint  and  ivhere  this  paint  is  located:  a  home  test  kit  (a)  is  a  good  screening 
dnnce  to  determine  if  lead  is  present,  but  it  should  not  be  relied  upon  exclusively;  an  X-ray  Ruorescence  machine  or  scanner  (b),  used  by  a  licensed 
professional,  determines,  without  disturbing  the  surface,  if  lead  is  present  in  underlying  layers  of  paint;  and  dust  wipe  test  <c),  sent  to  a  laboratory  for 
processing,  can  be  used  as  either  a  clearance  test,  once  uvrk  is  completed,  or  as  a  monitoring  device  to  determine  if  lead  dust  is  present  on  surfaces,  i  amt 
chips  call  also  be  sent  to  a  laboratory  for  analysis  to  determine  the  exact  amount  of  lead  by  weight  in  a  sample. 


ACTION  LEVELS 

Readers  should  become  familiar  with  terminology  and  basic 
levels  that  trigger  concern  and/or  action.  Check  with  the 
appropriate  authorities  if  you  have  questions  and  to  verify 
applicable  action  levels  which  may  change  over  time. 

Blood  lead  levels:  Generally  from  drawn  blood  and  not  a  finger 
stick  test  w'hich  can  be  unreliable.  Units  are  measured  in 
micrograms  per  deciliter  (ng/ dl)  and  reflect  the  1995  standards 
from  the  Centers  for  Disease  Control: 

Children:  10  Mg/dl;  level  of  concern;  find  source  of  lead 

15  Mg/dl  and  above;  intervention,  counseling, 
medical  monitoring. 

20  Mg/dl  and  above;  medical  treatment 
Adults:  25  Mg/dl;  level  of  concern;  find  source  of  lead 

50  Mg/dl ;  OSHA  standard  for  medical  removal  from 
the  worksite 

Lead  in  paint:  Differing  methods  report  results  in  differing  units. 
Lead  is  considered  a  potential  hazard  if  above  the  following  levels, 
but  can  be  a  hazard  at  lower  levels,  if  improperly  handled.  These 
are  the  current  numbers  as  identified  by  the  Department  of 
Housing  and  Urban  Development  (1995). 

Lab  analysis  of  samples: 

5,000  milligram  per  kilogram  (mg /kg)  or  5,000  parts  per 
million  (ppm),  or 

03%  lead  by  weight. 

XRF  reading;  in  milligram  per  centimeter  squared 
1  mg/cm^ 

lead  dust  wipe  test:  in  micrograms  per  square  foot 
Floors  100  wg/ft^; 

Window  sills  500  Mg/ft^; 

Window  troughs  800  ug/ft^ 

Lead  in  soil:  high  contact  bare  play  areas,  listed  as  parts  per  million 
(ppm): 

concern:  400  ppm 

interim  control  2,000  ppm 

hazard  abatement  5,000  ppm 


It  is  important  from  a  health  standpoint  that  future  tenants, 
painters,  and  construction  workers  know  that  lead-based 
paint  is  present,  even  imder  treated  surfaces,  in  order  to 
take  precautions  when  work  is  undertaken  in  areas  that  will 
generate  lead  dust.  Whenever  mitigation  work  is 
completed,  it  is  important  to  have  a  clearance  test  using  the 
dust  wipe  method  to  ensure  that  lead-laden  dust  generated 
during  the  work  does  not  remain  at  levels  above  those 
established  by  the  Environmental  Protection  Agency  (EPA) 
and  the  Department  of  Housing  and  Urban  Development 
(HUD)  (see  Action  Levels  Chart,  above).  A  building  file 
should  be  maintained  and  updated  whenever  any 
additional  lead  hazard  control  work  is  completed. 

Hazards  should  be  removed,  mitigated,  or  managed  in  the 
order  of  their  health  threat,  as  identified  in  a  risk 
assessment  (with  1.  the  greatest  risk  and  8.  the  least 
dangerous): 

1.  Peeling,  chipping,  flaking,  and  chewed  interior  lead- 
based  paint  and  surfaces 

2.  Lead  dust  on  interior  surfaces 

3.  High  lead  in  soil  levels  around  the  house  and  in  play 
areas  (check  state  requirements) 


4.  Deteriorated  exterior  painted  surfaces  and  features 

5.  Friction  surfaces  subject  to  abrasion  (windows,  doors, 
painted  floors) 

6.  Accessible,  chewable  surfaces  (sills,  rails)  if  small 
children  are  present 

7.  Impact  surfaces  (baseboards  and  door  jambs) 

8.  Other  interior  surfaces  showing  age  or  deterioration 
(walls  and  ceilings) 

III.  Evaluate  options  for  hazard  control  in  the  context 
of  historic  preservation  standards. 

The  Secretaiy  of  the  Interior's  Standards  for  the  Treatment  of 
Historic  Properiies — established  principles  used  to  evaluate 
work  that  may  impact  the  integrity  and  significance  of 
National  Register  properties — can  help  guide  suitable  health 
control  methods.  The  preservation  standards  call  for  the  . 
protection  of  historic  materials  and  historic  character  of 
buildings  through  stabilization,  conservation,  maintenance, 
and  repair.  The  rehabilitation  standards  call  for  the  repair  of 
historic  materials  with  replacement  of  a  character-defining 
feature  appropriate  only  when  its  deterioration  or  damage  is 
so  extensive  that  repair  is  infeasible.  From  a  preservation 
standpoint,  selecting  a  hazard  control  method  that  removes 
only  ihe  deteriorating  paint,  or  that  involves  some  degree  of 
repair,  is  always  preferable  to  the  total  replacement  of  a 
historic  feature. 

By  tying  the  remedial  work  to  the  areas  of  risk,  it  is  possible  to 
limit  the  amount  of  intrusive  work  on  delicate  or  aging 
features  of  a  building  without  jeopardizing  the  health  and 
safety  of  the  occupants.  To  make  historic  housing  lead-safe, 
the  gentlest  method  possible  should  be  used  to  remove  the 
offending  substance — lead-laden  dust,  visible  paint  chips, 
lead  in  soil,  or  extensively  deteriorated  paint.  Overly 
aggressive  abatement  may  damage  or  destroy  much  more 
historic  material  than  is  necessary  to  remove  lead  paint,  such 
as  abrading  historic  surfaces.  Another  reason  for  targeting 
paint  removal  is  to  limit  the  amount  of  lead  dust  on  the  work 
site.  This,  in  turn,  helps  avoid  expensive  worker  protection, 
cleanup,  and  disposal  of  larger  amounts  of  hazardous  waste. 

Whenever  extensive  amounts  of  lead  must  be  removed 
from  a  property,  or  when  methods  of  removing  toxic 
substances  will  impact  the  environment,  it  is  extremely 
important  that  the  owner  be  aware  of  the  issues 
surrounding  worker  safety,  environmental  controls,  and 
proper  disposal  (see  fig.  10, 11).  Appropriate  architectural, 
engineering  and  environmental  professionals  should  be 
consulted  when  lead  hazard  projects  are  complex. 

Following  are  brief  explanations  of  the  two  approaches  for 
controlling  lead  hazards,  once  they  have  been  identified  as 
a  risk.  These  controls  are  recommended  by  the  Department 
of  Housing  and  Urban  Development  in  Guidelines  for  the 
Evaluation  and  Control  of  Lead-Paint  Hazards  in  Housing,  and 
are  summarized  here  to  focus  on  the  special  considerations 
for  historic  housing: 

Interim  Controls:  Short-term  solutions  include  thorough 
dust  removal;  thorough  washdown  and  clean-up  of 
exposed  surfaces;  paint  film  stabilization  and  repaintir 
covering  of  lead-contaminated  soil;  and  making  tenan; 
aware  of  lead  hazards.  Interim  controls  require  ongoing 
maintenance  and  evaluation. 
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Figure  20.  The  choice  of 
■paint  removal  method  will 
trigger  various 
environmental  controls 
and  worker  protection. 

The  chemical  poultice^ 
type  paint  remover  uses  a 
paper  backing  that  keeps 
the  lead  waste  contained 
for  proper  disposal  The 
worker  is  adequately 
protected  by  a  suit  and 
gloves;  for  this  tvork  a 
respirator  zvas  not 
required.  Local  laws 
required  containment  and 
neutralization  of  any 
after-wash  water  run  off. 

.  "Photo:  NPS  Files. 


Figure  11.  New  methods  are  being  developed  or  adapted  to  safely  remorse 
lead-based  paint  from  various  substrates.  On  this  cast  iron  building 
undergoing  rehabilitation  for  apartment  units  ^multiple  lexers  of  lead- 
based  paint  were  removed  with  pneumatic  needle  guns  with  vacuum 
attachments.  Paint  chips  and  zvaste  containing  lead-based  paint  zvere 
placed  in  55  gallon  drums  for  transport  to  a  special  zvaste  site,  and  the 
zvorkers  zvere  fully  protected.  The  cleaned  metal  was  primed  and 
repainted.  Photo:  Building  Consenmtion  Associates,  Inc. 


Hazard  Abatement:  Long-term  solutions  are  defined  as 
having  an  expected  life  of  20  years  or  more,  and  involve 
permanent  removal  of  hazardous  paint  through 
chemicals,  heat  guns  or  controlled  sanding/ abr^ive 
methods;  permanent  removal  of  deteriorated  painted 
features  through  replacement;  the  removal  or  permanent 
covering  of  contaminated  soil;  and  the  use  of  enclosures 
(such  as  drywall)  to  isolate  painted  surfaces.  The  use  of 
specialized  elastomeric  encapsulant  paints  and  coatings 
can  be  considered  as  permanent  containment  of  lead- 
based  paint  if  they  receive  a  20-year  manufacturer^  s 
warranty  or  are  approved  by  a  certified  risk  assessor. 
One  should  be  aware  of  their  advantages  and 
drawbacks  for  use  in  historic  housing. 


Within  the  context  of  the  historic  preservation  standards, 
the  most  appropriate  method  will  always  be  the  least 
invasive.  More  invasive  approaches  are  considered  only 
under  the  special  circumstances  outlined  in  the  three-step 


process.  An  inverted  triangle  (see  fig.  12)  shows  the 
greatest  number  of  residential  projects  fall  well  within  the 
"interim  controls"  section.  Most  housing  can  be  made  safe 
for  children  using  these  sensitive  treatments,  particularly  if 
no  renovation  work  is  anticipated.  Next,  where  ovvners 
may  have  less  control  over  the  care  and  upkeep  of  housing 
and  rental  units,  more  aggressive  means  of  removing 
hazards  may  be  needed.  Finally;  large-scale  projects  to 
rehabilitate  housing  or  convert  non-residential  buildings  to 
housing  may  successfully  incorporate  "hazard  abatement" 
as  a  part  of  the  overall  work. 

Appropriate  Methods  for  Controlling 
Lead  Hazards 

In  selecting  appropriate  methods  for  controlling  lead 
hazards,  it  is  important  to  refer  to  Step  I.  of  the  survey 
where  architecturally  significant  features  and  finishes  are 
identified  and  need  to  be  preserved.  Work  activities  will 
Vciry  according  to  hazard  abatement  needs;  for  example, 
while  an  interim  control  would  be  used  to  stabilize  paint  on 
most  trimwork,  an  accessible  window  sill  might  ne^  to  be 
stripped  prior  to  repainting.  Since  paint  on  a  window  sill  is 
usually  not  a  significant  finish,  such  work  would  be 
appropriate.  Other  appropriate  methods  for  controlling 
lead  hazards  are  summarized  in  the  accompanying  chart 
(see  fig.  13). 

The  method  selected  for-  removing  or  controlling  the 
hazards  has  a  direct  bearing  on  the  type  of  worker 
protection  as  well  as  the  type  of  disposal  needed,  if  waste  is 
determined  to  be  hazardous  (see  fig.  14).  Following  are 


Managing  or  Removing  Lead 
in  Historic  Housing 


Interim 

Controls 


Hazard 
Abatement 


Housekeeping 

Maintenance 

Dust  Control  _  . 

Paint  Stabilization 

Education/Awareness 

Soil/Replanting 


Paint  Removal 
Selective  Substrate  Removal 
Surface  Enclosure/Encapsulation 
Soil  Replacement 


Figure  12.  An  inverted  triangle  makes  the  point  that  most  of  the  nation's 
housing  can  be  made  lead-safe  using  interim  control  methods,  such  as 
dust  control,  paint  stabilization,  and  good  housekeeping.  Shaded  from 
light  to  dark,  the  lighter  interim  controls  will  generally  not  harm  the 
historic  materials.  The  darker,  more  aggressive  controls,  can  be 
implemented  with  rehabilitation  projects  where  paint  removal,  selectwe 
replacement  of  deteriorated  elements,  and  encapsulation  or  enclosure  are 
incorporated  into  other  work. 


MANAGING  OR  REMOVING  LEAD-BASED  PAINT  IN  HISTORIC  BUILDINGS 


Interim  solutions,  the  preferred  approach,  include  a  combination  of  the  following: 


General  maintenance 

Repair  deteriorated 
materials; 

Control  leaks: 

Maintain  exterior  roofs, 
siding,  etc.  to  keep 
moisture  out  of  building; 

Perform  emergency 
repairs  quickly  if  lead* 
based  paint  is  exposed; 

Maintain  building  file 
with  lead  test  data  and 
reports,  receipts  or 
invoices  on  completed 
lead  mitigation  work. 


Dust  control 

Damp  mop  floor,  wet 
broom  sweep  porches 
and  steps; 

Damp  dust  window  sills 
and  window  troughs; 

Washdown  painted 
surfaces  periodically 
(use  tri-sodium 
phosphate  or 
equivalent,  if 
necessary); 

Clean  or  vacuum 
carpets  regularly  (use 
HEPA  vacuum  if  lead 
dust  returns); 

Undertake  periodic 
inspection  with  annual 
dust  wipe  tests. 


Paint  stabilization 

Wet-sand  loose  paint 
and  repaint; 

Keep  topcoats  of  paint 
In  g^  condition; 

Selectively  remove  paint 
from  friction  &  chewable 
surfaces  (sills)  and 
repaint; 

Use  good  quality  latex, 
latex  acrylic  or  oil/  alkyd 
paints  compatible  with 
existing  paint;  - 

Consider  more  durable 
encapsulating  paints 
and  wall  lining  systems 
if  necessary. 


Soil  treatment 

Add  bark  mulch,  sod  or 
topsoil  to  bare  dirt  areas 
with  high  lead  levels; 

Discourage  children 
from  playing  in  these 
areas  by  providing  sand 
box  or  other  safe  areas; 

Do  not  plant  vegetable 
garden  in  areas  with 
lead  In  soil; 

Be  careful  that  pets  do 
not  track  contaminated 
soil  inside  house. 


Tenant  education 

Notify  tenants  and 
workers  as  to  the 
location  of  lead-based 
paint; 

Instruct  tenants  to  keep 
property  clean; 

Instruct  tenants  to  notify 
owner  or  manager  when 
repairs  are  necessary; . 

Provide  tenants  with 
health  department 
pamphlets  on  the 
hazards  of  lead-based 
paint. 


Hazard  abatement  removes  the  hazard  -  not  necessarily  all  the  paint  or  the  feature,  and  may  include: 


Paint  removal 

Remove  deteriorated 
paint  or  paint  on  friction, 
chewable,  or  impact 
surfaces  to  sound  layer, 
repaint; 

Consider  using  the 
gentlest  means  possible 
to  remove  paint  to  avoid 
damage  to  substrate: 
wet  sanding,  low  level 
heat  guns,  chemical 
strippers,  or  HEPA 
sanding; 

Send  easily  removable 
items  (shutters,  doors) 
off-site  for  paint 
stripping,  then  reinstall 
and  paint. 


Paint  Encapsulation 
Enciosure 

Consider  ericapsui^hg 
paints  with  20  years 
warranty  to  seal-in  older 
paint;  or  use  In  : 
combinatiorii  with  wan 
Oners  to  stabilize  piaster 
waH  surfec^  prior  to 
repainting;  ; 

Seal  iead-ba^  painty 
surfaces  behind  rigid 
enctosures,  such  as 
drywall,  or  use  luan  or. 
plywood  with  new  r 
coverings  over 
previously  painted 
floors; 

Use  rubber  stair  treads 
on  painted  steps. 


!  Replace  deteriorated  , 
^  elements 

I  Remove,  only  when 
j  necessary,  seriously 
I  deteriorated  painted 
I  elements  such  as  - 
I  wndows,  doors,  and 
trimwork.  Replace  with 
hew  elernents  that  v  v 
friak^  the  historic  in 


appearance,  detailing, 
and  materials,  when 


Replace  component 
elernent  of  a  friction 
surface  (parting  bead  or . 
stops  of  windows)  or  of . . 
impact  surfaces  (shoe 
iTM^ngs)  with  new 
elements. 


iSoll  treatment 

Remove  contaminated  '  : 
soil  around  foundation 
to  a  depth  of  3"  and 
replace  with  new  soil 
and  appropriate  planting 
material  or  paving; 

if  site  is  highly 
contaminated  from  other 
lead  sources  (smelter, 
sandblasted  water  tank) 
consuftan  • 

ehvironmentai  specialist 
as  well  as  a  landscape  : 
architect; 

Do  not  alter  a  significant 
historic  landscape 


Compliance 

Be  aware  of  all  federal, 
state  and  local  laws 
regarding  lead-based 
paint  abatement, 
environmental  controls 
and  worker  safety; 

Dispose  of  alt  hazardous 
waste  according  to 
applicable  laws; 

Be  aware  that  methods 
to  remove  lead-based 
paint  can  cause  differing 
amounts  of  lead  dust 
which  can  be  dangerous 
to  workers  and  residents. 


Figure  13.  This  chart  indicates  the  wide  variety  of  treatments  that  can  be  used  to  control  or  eliminate  lead-based  paint  hazards.  For  historic  buildings,  the 
least  invasive  method  should  be  used  to  control  the  hazards  identified  during  a  risk  assessment  and  are  shown  in  the  lighter  shaded  portion  of  the  chart.  Thr 
darker  portions  show  the  more  invasive  hazard  control  methods  which  must  be  carefully  implemented  to  ensure  that  whenever  possible,  historic  materials  ^ 
protected.  The  total  abatement  of  all  surfaces  is  not  recommended  for  historic  buildings  because  it  can  damage  historic  materials  and  destroy  the  evidenct 
early  paint  colors  and  layering.  Prepared  by  Sharon  C.  Park,  AlA. 
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IMPACT  OF  VARIOUS  PAINT  REMOVAL/ABATEMENT  TECHNIQUE 

ES 

REMOVAL 

METHOD 

IMPACT  ON 
MATERIALS 

LEAD  DUST 
GENERATED 

IMPACT  ON 
WORKER 

1 

IMPACT  ON  1 

ENVIRONMENT 

Wet  scraping;  wet 
sanding;  repainting 

Low: 

Gentle  to  substrate; 
feather  edges  to  obtain 
smooth  paint  surface 

Low: 

Misting  surfaces 
reduces  lead  dust 

Low: 

No  special  protection  for 
respiration,  but  wash 
before  eating,  drinking, 
etc. 

Low-medium: 

Debris  often  general 
waste;  check  disposal 
requirements 

Heat  gun;  paint  removal 
w/ scrapers 
<450^ 

Low: 

Gentle  to  substrate 

Medium:  / 

Flicking  softened  paint 
does  create  airborne 
lead  dust 

Medium: 

Respirator  w/HEPA 
filters  usually  required 

Medium: 

Lead-paint  sludge  is 
hazardous  waste 

Chemica!  stripping 
on-site;  use  liquid  or 
poultice;  avoid 
methylene  chloride 

Low  to  Medium: 

Avoid  damage  to  wood 
texture/grain  with  long 
dwell  time 

Low: 

Chemicals  are  moist 
and  reduce  lead  dust 

Low: 

For  lead  dust;  for 
volatile  chemicals  may 
require  solvent  filter 
mask 

Medium: 

Lead  residue 
hazardous;  off/rinse 
must  be  filtered  or 
contained 

Controlled  HEPA 
sanding;  primarily  for 
wooden  surfaces; 

Sander  uses  HEPA 
'  vacuum  shroud 

Low  to  Medium: 

Avoid  gouging  wooden 
surfaces;  good  for 
feathering  edges 

Medium  to  High: 

Worker  must  know  how 
to  use  equipment 

Medium  to  High: 

Requires  respirator  with 
HEPA  filter  and  possibly 
containment  of  area 

Medium  to  High: 

Paint  debris  is 
hazardous  and  must  be 
contained  in  drums  for 
disposal 

Dry  Abrasives  on  cast 
iron;  COg ,  walnut  shells, 
needle  gun  removal;  _ 
can  use  vacuum  "  ^  ;  ; 
shrouds 

Low  to  Medium: 

Substrate  must  be 
durable  and  in  good 
condition;  not  for  soft  or 
porous  materials 

Generally  High: 

Large  volume  of 
paint  chips  fall  freely  i 

unless  there  is  a 
vacuum  shroud 

High; 

Generally  requires 
full  suiting, 
respirators  and 
containment,  even  if 
vacuum  shroud  used 

Medium  to  High: 

Increased  volume  of 
hazardous  waste  if 
abrasive  is  added  to 
lead  debris 

cbW 

'^reduces 

^^caused  tqr  hottenk  , 

‘.=  iKferTS.vr -i! 

Medium  to  High: 

Elements  can  be 
damaged  during 
removal  or  in  tank 

Usually  low: 

Take  care  when 
removing  elements  to 
minimize  lead-laden 
dust 

Low: 

Take  care  when 
washing  up  to 
remove  dust;  wash 
clothes  separately 

Low  to  Medium: 

Stripping  contractor 
responsible  for 
disposal 

It-' 

High; 

Loss  of  feature  is 
Irretrievable;  Avoid 
wholesale  removal  of 
significant  elements 

Usually  tow:  Worker 
exposure  can  be  high 
if  element  hazardous 
due  to  high  amounts 
of  lead-based  paint 

Usually  low: 

Varies  with  lead  dust 
generated;  use  air 
monitors  and  wet 
mist  area 

Varies:  Must  do  a 

TCLP  leach  test  to 
determine  if  debris 
can  go  to  landfill  or 
is  hazardous  waste 

Figure  14,  This  chart  shows  I 
)  dark,  are  listed  from  low  to  rru 
the  impact  or\  workers  and  tht 
monitoring  and  compliance  zv 
Sharon  C.  Park,  A! A. 

2aii>  the  impact  of  lead  hazard  control  work  can  impact  a  property.  The  paint  or  hazard  removal  methods,  shaded  from  light  to 
?dium  to  high  impact  on  historic  materials.  Each  method  will  generate  varying  amounts  of  lead  dust  and  hazardous ^tenals; 
environment  will  thus  vary  accordingly.  This  information  gives  a  general  overview  and  is  not  a  substitute  for  careful  air 
nth  ivorker  protection  as  established  by  OSHA  regulations,  and  the  proper  handlingl disposal  of  hazardous  waste.  Prepared  by 
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examples  of  appropriate  methods  to  use  to'control  lead 
hazards  within  an  historic  preservation  context. 

Historic  Interiors  (deteriorating  paint  and  chewed 
surfaces).  Whenever  lead-based  paint  (or  lead-free  paint 
covering  older  painted  surfaces)  begins  to  peel,  chip,  craze, 
or  otherwise  comes  loose,  it  should  be  removed  to  a  sound 
substrate  and  the  surface  repainted.  If  children  are  present 
and  there  is  evidence  of  painted  surfaces  that  have  been 
chewed,  such  as  a  window  sill,  then  these  surfaces  should 
be  stripped. to  bare  wood  and  repaiitted.  The  removal  of 
peeling,  flaking,  chalking,  and  deteriorating  paint  may  be  of 
a  small  scale  and  undertaken  by  the  owner,  or  may  be 
extensive  enough  to  require  a  paint  contractor.  In  either 
case,  care  must  be  taken  to  avoid  spreading  lead  dust 
throughout  the  dwelling  unit.  If  the  paint  failure  is 
extensive  and  the  dwelling  unit  requires  more  permanent 
hazard  removal,  then  an  abatement  contractor  should  be 
considered.  Many  states  are  now  requiring  that  this  work 
be  undertaken  by  specially  trained  and  certified  workers. 

If  an  owner  undertakes  interim  controls,  it  would  be 
advisable  to  receive  specialized  training  in  handling  lead- 
based  paint.  Such  training  emphasizes  isolating  the  area, 
putting  plastic  sheeting  down  to  catch  debris,  turning  off 
mechanical  systems,  taping  registers  closed,  and  taking 
precautions  to  clean  up  prior  to  handling  food.  Work 
clothes  should  be  wash^.  separately  from  regular  family 
laundry.  The  preferred  method  for  removing  flaking  paint 
is  the  wet  sanding  of  surfaces  because  it  is  gentle  to  the 
substrate  and  controls  lead  dust.  The  key  to  reducing  lead 
hazards  while  stabilizing  flaking  paint  is  to  keep  the 
surfaces  slightly  damp  to  avoid  ingesting  lead  dust.  Wet 
sanding  uses  special  flexible  sanding  blocks  or  papers  that 
can  be  rinsed  in  water  or  used  along  with  a  bottle  mister. 
This  method  w^ill  generally  not  create  enough  debris  to 
constitute  hazardous  waste  (see  fig.  15). 

Other  methods  for  selectively  removing  more  deteriorated 
paint  in  historic  housing  include  controlled  sanding,  using 
low-temperature  heat  guns,  or  chemical  strippers.  Standard 
safety  precautions  and  appropriate  worker  protection 
should  be  used.  Methods  to  avoid  include  uncontrolled  dry 
abrasive  methods,  high  heat  removal  (lead  vaporizes  at 
1100°  F),  uncontrolled  water  blasting,  and  some  chemicals 
considered  carcinogenic  (methylene  chloride).  When 
possible  and  practicable,  painted  elements,  such  as 


Figure  15.  Wet  sanding  of  interior  surfaces  will  keep  dust  levels  down, 
reduce  the  need  for  zvorkers'  protection,  and  provide  a  sound  surface  for 
repainting.  Priming  and  repainting  zvith  oil/  alkyd,  latex  or  latex  acrylic 
should  be  undertaken  according  to  manufacturers'  instructions. 


radiators,  doors,  shutters,  or  other  easily  removable  items, 
can  be  taken  to  an  off  site  location  for  paint  removal. 

In  most  cases,  w^hen  interior  surfaces  are  repainted,  good 
quality  interior  latex  or  oil/alkyd  paints  may  be  used.  Th^ 
paint  and  primer  system  must  be  compatible  with  the 
substrate,  as  well  as  any  remaining,  well-bonded,  paint. 

Encapsulant  paints  and  coatings,  developed  to  contain  lead- 
based  paint,  rely  on  an  adhesive  bonding  of  the  new  paint 
through  the  layers  of  the  existing  paint.  The  advantages  of 
these  special  paint  coatings  is  that  they  allows  the  historic 
substrate  to  remain  in-place;  reduce  the  amount  of  existing 
paint  removed;  can  generally  be  applied  without  extensive 
worker  protection;  and  are  a  durable  finish.  (They  cannot, 
however,  be  used  on  friction  surfaces.)  The  drawbacks 
include  their  ability  to  obscure  carved  details,  unless  thinly 
applied  in  several  applications,  and  difficulty  in  future 
removal.  If  a  specialized  paint,  such  as  an  elastomeric 
encapsulant  paint,  is  considered,  the  manufacturer  should 
be  contacted  for  specific  instructions  for  its  application. 
Unless  these  specialized  paint  systems  are  warranted  for  20 
years,  they  are  considered  as  less  permanent  interim 
-controls. 

Lead-dust  on  interior  finishes.  Maintaining  and  washing 
painted  surfaces  is  one  of  the  most  effective  measures  to 
prevent  lead  poisoning.  Houses  kept  in  a  clean  condition, 
with  paint  film  intact  and  topcoated  with  lead-free  paint  or 
varnish,  may  not  even  pose  a  health  risk.  Dust  wipe  tests, 
which  are  sent  to  a  laboratory  for  processing,  can  identify 
the  level  of  lead  dust  present  on  floors,  window  sills,  and 
window  troughs.  If  lead  dust  is  above  acceptable  levels, 
then  specially  modified  maintenance  procedures  can  be 
undertaken  to  reduce  it.  All  paints  deteriorate  over  time, 
so  maintenance  must  be  ongoing  to  control  fine  lead  dust. 
The  periodic  washing  of  surfaces  with  a  surfactant,  such  as 
tri-sodium  phosphate  (TSP)  or  its  equivalent,  loosens  dirt 
and  removes  lead  dust  prior  to  a  water  rinse  and  touch-up 
painting,  if  necessary.  This  interim  treatment  can  be 
extremely  beneficial  in  controlling  lead  dust  that  is  posing  a 
hazard  (see  fig.  16). 

Soilflandscape.  Soil  around  building  foundations  may 
contain  a  high  level  of  lead  from  years  of  chalking  and 
peeling  exterior  paint.  This  dirt  can  be  brought  indoors  on 
shoes  or  by  pets  and  small  children  if  they  play  outside  a 
house.  Lead  in  the  soil  is  generally  found  in  a  narrow  band 


Figure  16.  Washing  windows  and  cleaning  debris  from  zvindoiv  zcel 
a  periodic  basis  can  substantially  reduce  lead  dust.  Using  zeater  and  t) . 
sodium  phosphate  (TSP  or  equivalent)  zvill  remoz^e  loose  paint,  and,  after 
rinsing,  the  surface  can  be  repainted  zvith  latex,  oil/  alkyd.  or  latex 
acrylic  paints. 


directly  adjacent  to  the  foundation.  If  the  bare  soil  tests 
high  in  lead  (see  Action  Levels  Chart,  pg.  6),  it  should  be 
replaced  to  a  depth  of  several  inches  or  covered  with  new 
sod  or  plantings.  Care  should  be  taken  to  protect  historic 
/plantings  on  the  building  site  and,  in  particular,  historic 
landscapes,  while  mitigation  work  is  underway  (see  fig.  17). 
If  an  area  has  become  contaminated  due  to  a  variety  of 
environmental  conditions  (for  example,  a  smelter  nearby  or 
water  tanks  that  have  been  sandblasted  in  the  past),  then  an 
environmental  specialist  as  well  as  a  landscape  , 
preservation  architect  should  be  consulted  bn  appropriate 
site  protection  and  remedial  treatments.  It  is  inaj^ropriate 
to  place  hard  surfaces,  such  as  concrete  or  xnatadain,  over 
historically  designed  landscaped  areas,  which  is  ofte^^ 
recommendation  of  typical  abatement  guidelin^. 


Figure  1 7.  When  historic  sites  are  found  to  contain  high  levels  of  lead  in 
bare  soil  —  particularly  around  foundations  —  it  is  important  to  reduce 
the  hazard  without  destroying  significant  landscapes.  In  many  cases, 
contaminated  soil  can  be  removed  from  the  foundation  area  arid 
appropriate  plantings  or  ground  covers  replanted  in  new  soil.  Photo: 
Charles  A.  Bimbaum,  ASLA. 

Deteriorating  paint  on  exteriors.  Deteiioratog  exterior 
paint  will  settle  onto  window  ledges  and  be  blown  into  the 
dwelling,  and  will  also  contaminate  soil  at  the  foundation, 
as  previously  discussed.  Painted  exteriors  may  include 
wall  surfaces,  porches,  roof  trim  and  brackets,  cornices, 
dormers,  and  window  surroimds.  Most  exteriors  need 
repainting  every  5-10  yeairs  due  to  the  cumulative  effect  of 
sun,  wind,  and  rain  or  lack  of  maintenance.  Methods  of 
paint  removal  that  do  not  abrade  or  damage  the  exterior 
materials  should  be  evaluated.  Because  there  is  often  more 
than  one  material  (for  example,  painted  brick  and 
galvanized  roof  ornaments),  the  types  of  paint  removal  or 
paint  stabilization  systems  need  to  be  compatible  with  each 
material  (see  fig.  18).  If  paint  has  failed  down  to  the 
substrate,  it  should  be  removed  using  either  controlled 
sanding/scraping,  controlled  light  abrasives  for  cast  iron 
and  durable  met^,  chemicals,  or  low  heat  If  chemicals  are 
used,  it  may  be  necessary  to  have  the  contractor  contain, 
filter,  or  otherwise  treat  any  residue  or  rinse  water. 
Environmental  regulations  must  be  checked  prior  to  work, 
particularly  if  a  large  amount  of  lead  waste  be 
generated  or  public  water  systems  affected. 

A  cost  analysis  may  show  that,  in  the  long  run,  repair  and 
maintenance  of  historic  materials  or  in-kind  replacement 
can  be  cost  effective.  Due  to  the  physical  condition  and 
location  of  wood  siding,  together  with  the  cost  of  paint 
removal,  a  decision  may  be  made  to  remove  and  replace 


Figure  18.  As  part  of  an  urban  housing  grant  program,  the  exterior  of 
tms  row  house  zoos  sucessfully  made  lead-safe  and  met  the  Secretary  of 
the  Interior's  Standards  f^  Rdtabilitation.  The  exterior  zoos  zvashed, 
then  repainted  zvith  exterior  grade  aOcyd  paint.  The  decorative  roof 
brackets  and  cornice  zoere  repainted;  not  removed  or  covered  as  is  often 
recommended  in  typical  abatement  guidelines.  The  previously  altered, 
deteriorated  zoindow  sash  zoere  replaced  zoith  new  sash  and  jamb  liners 
set  within  the  historic  frames.  Photos:  Deborah  Birch. 

these  materials  on  some  historic  frame  buildings.  If  the 
repair  or  replacement  of  historic  cladding  on  a  primary 
elevation  is  being  tmdertaken,  such  replacement  materials 
should  match  the  historic  cladding  in  material,  size, 
configuration,  and  detaul  (see  fig.  19).  The  use  of  an 
artificial  siding  or  aluminum  coil  stock  panning  systems 
over  wooden  trimwork  or  sills  and  lintels  (as  recommended 
in  some  abatement  guidelines)  is  not  appropriate, 
particularly  on  principal  facades  of  historic  buildings 
because  they  change  die  profile  appearance  of  the  exterior 
trimwork  and  may  damage  historic  materials  and  detailing 
during  installation.  Unless  the  siding  is  too  deteriorated  to 
warrant  repair  and  the  cost  is  too  prohibitive  to  use 
matching  replacement  materials  (i.e.,  wood  for  wood), 
substitute  materials  are  not  recommended. 

The  use  of  specialized  encapsulant  paint  coatings  on 
exteriors — in  particular,  moist  or  humid  climates,  and,  to 
some  extent,  cold  climates — ^is  discouraged  because  such 
coatings  may  serve  to  impede  the  movement  of  moisture 
that  naturally  migrates  through  other  paints  or  mask  leaks 
that  may  be  causing  substrate  decay.  Thus,  a  carefully 
applied  exterior  paint  system  (either  oil/alkyd  or  latex) 
with  periodic  repainting  can  be  very  effective. 

Friction  Surfaces.  Interior  features  with  surfaces  that — 
functionally — ^rub  together  such  as  windows  and  doors,  or 
are  subject  to  human  wear  and  tear,  such  as  floor  and  steps, 
are  known  as  friction  surfaces.  It  is  tmclear  how  much  lead 
dust  is  created  when  friction  surface  that  contain  lead- 
based  paint,  but  are  top-coated  with  lead-free  paint,  rub 
together  becatise  much  of  the  earlier  paint  may  have  worn 
away.  For  example,  if  lead  dust  levels  aroimd  windows  or 
on  painted  floors  are  consistently  above  acceptable  levels, 
treating  nearby  friction  surfaces  should  be  considered.  If 
surfaces,  such  as  operable  windows,  operable  doors, 
painted  porch  decks,  painted  floors  and  painted  steps 
appear  to  be  generating  lead  dust,  they  should  be 
controlled  through  isolating  or  removing  the  lead -based 
paint.  Window  and  door  edges  can  be  stripped  or  planed, 
or  the  units  stripped  on  or  off  site  to  remove  paint  prior  to 
repainting.  Simple 'wooden  stops  and  parting  beads  for 
windows,  which  often  split  upon  removal,  can  be  replaced. 


Figure  19.  In  many  cases, 
exterior  zcood  siding  can  be 
repaired,  selectively  replaced, 
and  repainted,  as  illustrated 
in  this  successful  residential 
rehabilitation.  Deteriorating 
wood  siding  was  removed 
from  the  foundation  to  the  top 
of  the  first  floor  windows  and 
replaced  with  matching  loood 
siding.  The  entire  building 
toas  repainted.  Photos: 
Crispiis  Attucks  Community 
Development  Corporation. 


Before 


After 


Fi^relO.  Operable 
windows  have 
friction  surfaces 
between  the  sash  and 
the  frames,  which  can 
be  a  source  of  fine 
lead  dust.  In  this 
case,  the  deteriorated 
sash  was  replaced, 
but  the  historic  frame 
remains  in  place, 
sucessfully  isolated 
from  the  sash  xvith  a 
simple  vinyl  jamb 
liner  that  is  part  of 
the  new  sash 
operation. 


Figure  21.  Painted 
stairs  and  floors  can 
cause  a  problem 
because  lead  dust 
settles  between  the 
xvooden  boards.  In 
this  case,  the  steps 
were  sanded, 
repainted,  and 
covered  with  rubbei 
stair  treads.  The 
floors  could  not  be 
effectively  cleaned 
and  sealed  so  th^ 
were  isolated  with  a 
new  subflooring,  and 
a  washable  tile  finish 
installed. 


If  window  sash  are  severely  deteriorated,  it  is  possible  to 
replace  them;  and  vinyl  jamb  liners  can  effectively  isolate 
remaining  painted  window  jambs  (see  fig.  20).  When 
windows  are  being  treated  within  rehabilitation  projects, 
their  repair  and  upgrading  are  always  recommended.  In 
the  event  that  part  or  all  of  a  window  needs  to  be  replaced, 
the  new  work  should  match  in  size,  configuration,  detail, 
and,  whenever  possible,  material. 

Painted  floors  often  present  a  difficult  problem  because 
walking  on  them  abrades  the  surface,  releasing  small 
particles  of  lead-based  paint.  It  is  difficult  to  remove  lead 
dust  betw'een  the  cracks  in  previously  painted  strip  flooring 
even  after  sanding  and  vacuuming  using  special  High 
Efficiency  Particulate  Air  (HEP A)  filters  to  control  the  lead 
dust.  If  painted  floors  are  not  highly  significant  in  material, 
design,  or  craftsmanship,  and  they  cannot  be  adequately 
cleaned  and  refinished,  then  replacing  or  covering  them 
with  new  flooring  may  be  considered.  Stair  treads  can  be 
easily  fitted  with  rubber  or  vinyl  covers  (see  fig.  21). 


Accessible,  projecting,  mouthable  surfaces.  Accessible, 
chewable  surfaces  that  can  be  mouthed  by  small  children 
need  not  be  removed  entirely,  as  some  health  guidelines 
recommend.  These  accessible  surfaces  are  listed  as 
projecting  surfaces  within  a  child's  reach,  including 
window  sills,  banister  railings,  chair  rails,  and  door  edges. 
In  many  cases,  the  projecting  edges  can  have  all  paint 
removed  using  wet  scinding,  a  heat  gim  or  chemical 
strippers,  prior  to  repainting  the  feature  (see  fig.  22).  If  the 
homeowner  feels  that  there  is  no  evidence  of  unsupervised 
mouthing  of  surfaces,  a  regular  paint  may  be  adequate  once 
painted  surfaces  have  been  stabilized.  An  encapsulant 
paint  that  adhesively  bonds  existing  paint  layers  onto  the 
substrate  extends  durability.  While  encapsulant  paint 
systems  are  difficult  to  remove  from  a  surface  in  the  future 
they  permit  retention  of  the  historic  feature  itself.  If 
encapsulant  paint  is  used  on  molded  or  decorative 
woodwork,  it  should  be  applied  in  several  thin  coats  to 
prevent  the  architectural  detail  from  being  obscured  by  the 
heavy  paint  (see  fig  23). 
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Figure  22.  Research 
has  shown  tfiat  some 
small  children  will 
chezo  on  projecting 
ivindow  sills  while 
teething.  As  part  of 
a  lead  hazard  control 
project,  the  edge  of 
the  sill  can  be 
stripped  to  bare 
wood  or  an 
encapsulating  paint 
applied.  In  this  case, 
a  new  window  sill 
was  installed  as  part 
of  a  window  upgrade 
that  retained  the 
historic  trim  and 
frame. 


Figure  23.  Stair 
banisters  and  railings 
are  considered 
mouthable  surfaces. 
In  this  case,  the  old 
paint  was  zoet  sanded 
to  a  sound  layer. 
Special  encapsulant 
paints  zvere  then 
applied  in  three  thin 
layers  to  avoid 
obscuring  the 
woodzoork's  fine 
detailing.  It  should 
be  noted  that  many 
encapsulant  paints 
are  now  treated  with 
a  bitter  agent  to 
discourage  mouth 
contact.  Photo: 
Landmarks  Design 
Associates. 


Impact  Surfaces.  Painted  surfaces  near  doorways  and 
along  corridors  tend  to  become  chipped  and  scraped 
simply  because  of  their  location.  This  is  particularly  true  of 
baseboards,  which  were  designed  to  protect  wall  surfaces, 
and  also  for  doorjambs.  Owners  should  avoid  hitting 
painted  impact  surfaces  with  vacuums,  brooihs,  baby 
carriages,  or  wheeled  toys.  Adding  new  shoe  moldings  can 
give  ^eater  protection  to  some  baseboards.  In  most  cases, 
stabilizing  loose  paint  and  repainting  with  a  high  quality 
interior  paint  will  provide  a  durable  surface.  Clear  panels 
or  shields  can  be  installed  at  narrow  doorways,  if  abrasion 
continues,  or  these  areas  can  be  stripped  of  paint  and 
repainted.  Features  in  poor  condition  may  need  to  be 
replaced  with  new,  matching  materials  (see  fig.  24), 


Other  surfaces  showing  age  or  deterioration!  lualls  and 
ceilings.  Many  flat  wall  surfaces  and  ceilings  were  not 
painted  with  lead-based  paint,  so  will  need  to  be  tested  for 
its  presence  prior  to  any  treatment.  Flat  surfaces  that 
contain  deteriorating  lead-based  paint  should  be  repaired 
following  the  responsible  approach  previously  cited  (i.e., 
removing  loose  paint  to  a  sound  substrate,  then  repairing 
damaged  plaster  using  a  skim  coat  or  wet  plaster  repair  (see 
fig.  25).  Drywall  is  used  only  when  deterioration  is  too 
great  to  warrant  piaster  repair.  If  walls  and  ceilings  have  a 
high  lead  content,  and  extensive  paint  removal  is  not 
feasible,  there  are  systems  available  that  use  elastomeric 
paints  with  special  fabric  liners  to  stabilize  older,  though 
intact,  wall  surfaces. 


Figure  24.  Historic 
baseboards  are  often 
bumped  by  brooms 
and  vacuum  cleaners, 
causing  lead-based 
paint  chips  to  fall  on 
the  floor.  Shoe 
moldings  can  be  added 
or  replaced  to  increase 
protection  to  the 
baseboard  itself.  In 
this  case,  because  the 
condition  of  the 
interior  warranted 
substantial  repair, 
simple  historic  board 
trim  was  replaced 
with  new  matching 
trim.  Note  the  HEP  A 
filter  vacuum  in  the 
foreground.  Photo: 
NPSfile. 


Figure  25.  In  some 
cases,  skim  coating 
deteriorated  plaster 
and  repainting  is 
adequate.  If  the 
plaster  is  seriously 
damaged  or  failing, 
drywall  may  be 
considered  so  long  as 
the  molding  and 
window  reveal 
relationships  are 
retained.  In  this  case, 
plaster  between  the 
zuiTuiows  was 
repaired  and 
repainted  and  the  side 
zvall  plaster  zvas 
replaced  with 
dryzvall.  Photo: 
Landmarks  Design 
Associates. 


If  a  new  drywall  surface  needs  to  be  applied,  care  should  be 
taken  that  the  historic  relationship  of  wall  to  trim  is  not  lost. 
Also,  if  there  are  significant  features,  such  as  crown 
moldings  or  ceiling  medallions,  they  should  always  be 
retained  and  repaired  (see  fig.  26), 
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Figure  26.  Deteriorated  ceiling  plaster  ws  removed  and  a  new  dr^U 
cetling  installed.  The  historic  ceding  medallion  was  preened,  and  the 
plast^  cornices  repaired  in  place.  Photo:  Landmarks  Design  Associates. 


Maintenance  after  Hazard  Control  Treatment 

Following  treatment,  particularly  where  interim  controk 
have  been  used,  ongoing  maintenance  and  re-evaluation 
become  critical.  In  urban  areas,  even  fully  lead-safe  houses 
can  be  re-contaminated  within  a  year  from  lead  or  dirt 
outside  the  immediate  property.  Thus,  housing  intenore 
must  be  kept  clean,  once  lead  hazard  control  measures  have 
been  implemented.  Dust  levels  should  be  kept  down  by 
wet  sweeping  porch  step^s  and  entrances  on  a  regular  basis. 
Vacuum  cleaning  cind  dusting  should  be  repeated  inside  on 
a  weekly  basis  or  even  more  often.  Vinyl,  tile,  and  wood 
floor  surfaces  should  be  similarly  damp  mopped.  Damp 
washing  of  window  troughs  and  sills  to  remove  new  dust 
should  be  encouraged  several  times  a  year,  particularly  in 
the  spring  and  fall  when  windows  will  be  open.  Carpets 
and  area  rugs  should  be  steam  cleaned  or  washed 
periodiccdly  if  they  appear  to  hold  outside  d^. 

Housing  should  be  inspected  frequently  for  signs  of 
deterioration  by  both  owner  and  occupant.  Tenants  need  to 
be  made  aware  of  the  location  of  lead-based  paint  under 
lead-free  top  coats  and  instructed  to  contact  the  oiAmers  or 
property  managers  when  the  paint  film  becomes  disturbed 
(see  figure  27).  Any  leaks,  peeling  paint,  or  evidence  of 


Figure  27.  Wall  leaks 
can  cause  historic 
surfaces  to  deteriorate, 
thereby  exposing 
underlayers  of  lead- 
based  paint.  If  painted 
surfaces  show  signs  of 
deterioration,  they 
should  be  repaired  as 
soon  as  possible. 


conditions  that  may  generate- lead-dust  should  be  identified 
and  corrected  immediately.  Occupants  must  be  notified 
prior  to  any  major  dust-producing  project.  Dry  sanding, 
burning,  compressed  air  cleaning  or  blasting  should  be  not 
be  used.  Repairs,  repainting,  or  remodeling  activities  that; 
have  the  potential  of  raising  significant  amounts  of  lead 
dust  should  be  undertaken  in  ways  that  isolate  the  area, 
reduce  lead-laden  dust  as  much  as  possible,  and  protect  the 
occupants. 

Yearly  dust  wipe  tests  are  recommended  to  ensure  that  dust 
levels  remain  below  actionable  levels.  Houses  or  dwelling 
units  that  fail  the  dust-wipe  test  should  be  thoroughly  re¬ 
cleaned  with  TSP,  or  its  equivalent,  washed  down,  wet 
vacuumed  and  foUowed  by  HEPA  vacuuming,  if  necessary, 
until  a  clearance  dust  wipe  test  shows  the  area  to  be  under 
actionable  levels  (see  Action  Levels  chart).  Spaces  that  are 
thoroughly  cleaned  and  maintained  in  good  condition  are 
not  a  health  risk  (see  fig.  28). 


Figure  28.  This  recently  completed  housing,  which  is  now  lead-safe, 
could  become  re-contaminated  from  lead  if  safe  conditions  are  not 
maintained.  Damp  mopping  floor  surfaces  and  regular  dusting  to  keep 
the  house  clean  will  ensure  its  continuing  safety. 


Conclusion 

The  three-step  planning  process  outlined  in  this  Brief 
provides  owners  and  managers  of  historic  housing  with 
responsible  methods  for  protecting  historic  paint  layers  and 
architectural  elements,  such  as  windows,  trimwork,  and 
decorative  finishes.  Exposed  decorative  finishes,  such  as 
painted  murals  or  grained  doors  can  be  stabilized  by  a 
paint  conservator  without  destroying  their  significance. 

Reducing  and  controlling  lead  hazards  can  be  successfully 
accomplished  without  destroying  the  character-defining 
features  and  finishes  of  historic  buildings.  Federal  and  state 
laws  generally  support  the  reasonable  control  of  lead-based 
paint  hazards  through  a  variety  of  treatments,  ranging  from 
modified  maintenance  to  selective  substrate  removal.  The 
key  to  protecting  children,  workers,  and  the  environment  is  to 
be  informed  about  the  hazards  of  lead,  to  control  exposiue  to 
lead  dust  and  lead  in  soil,  and  to  foUow  existing  regulation- 
In  all  cases,  methods  that  control  lead  hazards  should  be 
selected  that  minimize  the  impact  to  historic  resources  wi. 
ensuring  that  housing  is  lead -safe  for  children. 
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LEAD-BASED  PAINT  LEGISLATION 


The  following  summarizes  several  important  regulations 
i  that  affect  lead-hazard  reduction  projects.  Owner' s 
should  be  aware  that  regulations  change  and  they  have  a 
responsiblity  to  check  state  and  local  ordinances  as  well. 

Federal  Legislation: 

Title  X  (Ten)  Residential  Lead-Based  Paint  Hazard 
Reduction  Act  of  1992  is  part  of  the  Housing  and 
Community  Development  Act  of  1992  (Public  Law  102- 
550).  It  established  that  HUD  issue  "The  Guidelines  for 
the  Evaluation  and  Control  of  Lead-Based  Paint  Harards 
in  Housing"  (1995)  to  outline  risk  assessments,  interim 
controls,  and  abatement  of  lead-based  paint  hazards  m 
housing.  Title  X  calls  for  tiie  reduction  of  lead  in  housing 
that  is  federally  supported  and  outlines  tiie  federal 
responsibility  towards  its  own  residential  units  and  the 
ne^  for  disclosure  of  lead  in  residences,  even  private 
residences,  prior  to  sale. 

Interim  Final  Regulations  of  Lead  in  Construction 
Standards  (29aTR  1926.62).  Issued  by  the  Department  of 
Labor,  Occupational  Safety  and  Health  Administration 
(OSHA),  these  regulations  address  worker  safety, 
training,  and  protective  measures.  It  is  based  in  part  on 
enviroiunental  air  samplmg  to  determine  the  amount  of 
lead  dust  generated  by  various  activities. 

Toxic  Substance  Control  Acb  Title  IV.  The  Envnonmental 
Protective  Agency  (EPA)  has  jurisdiction  for  setting 
standards  for  lead  abatement.  Also,  EPA  controls  the 
handling  and  disposal  of  hazardous  waste  generated 
during  an  abatement  project.  EPA  will  develop  standards  to 
establish  lead  hazards,  to  certify  abatement  contractors,  ^d 
to  establish  work  practice  standards  for  abatement  activity. 

EPA  Regional  Offices  can  provide  guidance  on  the 

appropriate  regulatory  agency  for  states  within  their  region. 

State  Lotos:  States  generally  have  the  authority  to  regulate 
the  removal  and  transportation  of  lead  based  paint  and 
the  generated  waste  generally  through  the  appropriate 


state  environmental  and  public  health  agencies.  Most 
requirements  are  for  mitigation  in  the  case  of  a  lead- 
poisoned  child,  or  for  protection  of  childreri,  or  for 
oversight  to  ensure  the  safe  handling  and  disposal  of  lead 
waste.  When  undertaking  a  lead-based  paint  reduction 
program,  it  is  important  to  determine  which  laws  are  in 
place  that  may  affect  your  project.  Call  the  appropriate 
officials. 

Local  Ordinances:  Check  with  local  health  departments. 
Poison  Control  Centers,  and  offices  of  housing  and 
community  development  to  determine  if  there  are  laws 
that  require  compliance  by  building  owners.  Rarely  are 
owners  required  to  remove  lead-based  paint  and  most 
laws  are  to  ensure  safety  if  a  project  is  undertaken  as  part 
of  a  larger  rehabilitation.  Special  use  permits  may  be 
required  when  an  environmental  impact  may  occtir  due 
to  a  cleaning  treatment  that  could  contaminate  water  or 
affect  water  treatment.  Determine  whether  projects  are 
considered  abatements  and  will  require  spe^ 
contractors  and  permits. 

Owner's  Responsibility:  Owners  are  ultimately  responsible 
for  ensuring  that  hazardous  waste  is  properly  disposed  of 
when  it  is  generated  on  their  ovyrn  sites.  Owners  should 
check  with  their  state  office  to  determine  if  the  abatement 
project  requires  a  certified  contractor.  ( National 
certification  requirements  are  not  yet  in  place.)  Owners 
should  establish  that  the  contractor  is  responsible  for  the 
safety  of  the  crew  and  that  all  applicable  laws  are 
followed,  and  that  transporters  and  disposers  of 
hazardous  waste  have  liability  insurance  as  a  protection 
for  the  owner.  If  an  interim  treatment  is  being  used  to 
reduce  lead  hazards,  the  owner  should  notify  the 
contractor  that  lead-based  paint  is  present  and  ttot  it  is 
the  contractor's  responsibility  to  follow  appropriate  work 
practices  to  protect  workers  and  to  complete  a  thorough 
dean-up  to  ensure  that  lead-laden  dust  is  not  present 
after  the  work  is  completed. 


Glossary  of  Terms 


Deteriorated  Lead-Based  Paint  Paint  knovm  to  contain 
lead  ffiat  shows  signs  of  peeling,  chipping,  dialking,  _ 
blistering,  alligatoring  or  otherwise  separating  from  its 
substrate. 

Dust  Removal:  The  process  of  removing  dust  to  avoid 
creating  a  greater  problem  of  spreading  lead  parlides; 
usually  through  wet  or  damp  collection  or  through  the 
use  of  special  HEP  A  vacuums. 

Hazard  Abatement:  Long-term  measures  to  remove  the 
hazards  of  lead-based  paunt  throu^  selective  paint 
stripping  of  deteriorated  areas;  or,  in  some  cases, 
replacement  of  deteriorated  features. 

Hazard  Control:  Measures  to  reduce  lead  hazards  to 
make  housing  safe  for  yoimg  children.  Can  be 
accomplished  with  interim  (short-term)  or  hazard 
abatement  (long-term)  controls. 


Interim  Control:  Short-term  methods  to  remove  lead 
dust,  stabilize  deteriorating  surfaces,  and  repaint  surfaces. 
Maintenance  can  ensure  that  housing  remains  lead-safe. 

Lead-based  Paint  Any  existing  paint,  varnish,  shellac  or 
other  coating  that  is  in  excess  of  1.0  mg/cn^  as  measured  by 
an  XRF  detector  or  greater  than  03%  weight  from 
laboratory  analysis  ( 5,(XX)  ppm,  5,000  «g/ g,  or  5,000 
xng/kg).  For  new  products,  the  Consumer  Safety  Act  notes 
0.06%  as  the  maximum  amount  of  lead  allowed  in  paint 

Lead-safe:  The  act  of  making  a  property  safe  from 
contamination  by  lead-based  paint,  lead-dust,  and  lead  in 
soil  generally  through  short  and  long-term  methods  to 
remove  it,  or  to  isolate  it  from  small  children. 

Risk  Assessment  An  on-site  investigation  to  determine  the 
presence  and  condition  of  lead-based  p^t,  including 
limited  test  samples,  and  an  evaluation  of  the  age,  condition, 
housekeeping  practices,  and  uses  of  a  residence. 
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reduction  methods 
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Source  List  for  Additional  Information 
Old  Hospital  Complex,  Fort  Carson 


Colorado  Historic  Preservation  Office,  1300  Broadway,  Denver,  Colorado,  80203.  (303)  866-3035.  The 
CHPO  can  provide  recommendations  for  the  repair,  maintenance,  restoration,  or  reconstruction  of  historic 
elements,  and  the  design  of  handicapped  accessible  new  features. 

Fire  Safety  Retrofitting  in  Historic  Buildings.  Advisory  Council  on  Historic  Preservation,  and  General 
Services  Administration.  1989.  This  book  offers  recommendations  for  installing  systems  that  maintain 
safety  and  property  integrity  while  preserving  distinct  historic  features. 

Historic  Materials  Source  Book  for  Army  Family  Housing.  Technical  Center  of  Expertise  for  Preservation 
of  Historic  Structures  and  Buildings,  US  Army  Corps  of  Engineers,  nd.  This  book  provides  a  catalog 
of  historic  construction  materials  and  services  available  for  the  preservation  of  cultural  resources.  The 
book  is  organized  by  CSI  Division  and  includes  a  Suppliers  Index  listing  companies  by  state. 

Old  Hospital  Complex  (SEP 1778)  Fort  Carson,  Colorado.  Connor,  Melissa  and  Schneck,  James.  1996. 
National  Park  Service,  Midwest  Archeological  Center,  Lincoln,  Nebraska.  (402)  437-5392.  This 
document  contains  a  general  history  of  World  War  II  military  construction  and  HABS  level  II 
documentation  of  all  World  War  II  era  Old  Hospital  Complex  buildings. 

Preservation  Briefs.  US  Department  of  the  Interior,  National  Park  Service.  The  briefs  are  short  case 
studies  of  preservation  methods  and  philosophy  and  contain  references  for  further  study.  Relevant  briefs 
are  included  in  this  manual. 

Preservation  Tech  Notes.  US  Department  of  the  Interior,  National  Park  Service.  Tech  Notes  provide 
practical  information  on  innovative  techniques  and  practices  for  successfully  maintaining  and  preserving 
cultural  resources.  Relevant  briefs  are  included  in  this  manual. 

Preservation  Technology  Source  Book.  This  publication  contains  reference  sources  and  articles  regarding 
the  maintenance  and  preservation  of  historic  materials;  organized  by  CSI  Division. 

Technical  Manual  TM  5-801-1  Historic  Preservation;  Administrative  Procedures,  DoA,  1975.  This 
military  publication  discusses  surveys,  evaluation,  documentation  and  nomination  procedures,  and 
identifies  process  for  establishing  a  preservation  program. 

Technical  Manual  TM 5-801-2  Historic  Preservation:  Maintenance  Procedures,  DoA,  1977.  This  military 
publication  provides  a  general  outline  of  considerations  for  the  maintenance  of  historic  buildings,  some 
typical  maintenance  problems,  and  some  accompanying  potential  repair  solutions. 

The  Rocky  Mountain  Masonry  Institute,  1780  South  Bellaire,  Suite  402,  Denver,  Colorado,  80222.  (303) 
691-2141.  The  RMMI  maintains  lists  of  local,  regional,  and  national  civic  and  professional  organizations 
that  produce,  supply,  support,  install,  maintain,  and  test  masonry  products. 


Management  and  Maintenance  Plan 
Building  S6237,  Old  Hospital  Complex,  Fort  Carson 


Overview 


The  Old  Hospital  Complex  (OHC)  is  culturally  significant  within  American  history  for  its 
association  with  the  United  States’  victory  in  World  War  II. 

This  Management  and  Maintenance  Plan  is  based  upon  the  Secretary  of  the  Interior’s  Standards 
and  Guidelines  for  Restoring  Historic  Buildings.  A  list  of  general  requirements  relevant  to  all  aspects  of 
building  maintenance  introduces  the  plan.  These  general  requirements  are  followed  by  a  series  of 
divisions  organized  according  to  Construction  Specifications  Institute  standard  format.  Each  division 
contains  a  list  of  character-defining  features;  guidelines  for  restoration,  repair,  rehabilitation,  or 
replacement;  and  general  specifications  for  new  materials.  Data  in  these  divisions  are  derived  from 
remaining  original  building  fabric,  the  original  800  Series  US  Army  Corps  of  Engineers  plans  and  records 
of  modifications,  building  codes  for  conservation  of  historic  buildings,  and  life  safety  codes  for  existing 
business  occupancies. 

The  plan  is  accompanied  by  a  Historic  Building  Management  Record,  a  Cyclic  Maintenance 
Schedule,  and  a  Cyclic  Maintenance  Checklist.  The  maintenance  of  historic  buildings  is  an  ongoing  and 
dynamic  process.  The  Maintenance  and  Management  Plan  must  therefore  be  flexible  to  meet  new  and 
changing  building  requirements,  methods  of  management,  and  technologies.  The  establishment  of  a 
Maintenance  Checklist,  Cyclic  Maintenance  Schedule,  and  an  accompanying  Management  Record  is 
necessary  to  insure  consistent  and  informed  care  of  buildings  over  time. 


Recommended  cycle  of  care: 

observe  and  assess  -  be  vigilant  for  problems  or  potential  problems 


plan 


refer  to  the  building  or  complex  Management 
Record  for  treatment  alternatives 


treat 


use  the  Secretary’s  Guidelines  discussed  in  this 
Plan 


evaluate  -  record  action  and  success  in  Management 

Records,  and  in  Real  Property  Records  and 
Historical  Repair  Work  List. 


General  Requirements  for  Maintenance 

Simple  functionality  is  the  dominating  characteristic  of  this  building.  The  character-defining 
features  of  the  building’s  interior  are  the  simple,  functional  layouts  of  narrow  rooms  flanking  double- 
loaded  corridors,  and  the  standardized,  off-the-shelf  components.  The  building’s  exterior  is  defined  by 
its  low,  symmetrical  appearance,  the  simple  and  repetitive  door  and  window  openings,  and  the  intersection 
of  walkway  corridors  at  the  building’s  center. 
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Character-defining  features,  including  original  building  materials,  should  be  maintained  and 
preserved  whenever  possible.  If  original  material  is  missing,  non-original,  or  damaged  beyond  repair, 
every  effort  should  be  made  to  replace  the  damaged  material  using  salvage  from  adjacent  World  War  II 
era  800  Series  buildings  to  be  demolished.  Historic  materials  may  also  be  relocated  from  less  conspicuous 
areas  of  a  building  to  prominent  areas  more  visible  to  public  view.  Care  should  be  taken  to  protect 
surrounding  historic  features  during  such  repair  or  replacement. 

Project  specifications  should  refer,  and  require  all  new  work  to  conform,  to  original  800  Series 
plans  and  specifications.  Technical  Preservation  Services  Division  Preservation  Briefs,  National  Park 
Service  Technical  Notes,  and  the  Advisory  Council  on  Historic  Preservation’s  Fire  Safety  Retrofitting  in 
Historic  Buildings. 

All  proposals  should  be  submitted  to  the  Government  for  review  and  approval.  All  work  should 
be  carried  out  by  competent  personnel  trained  both  in  the  care  of  historic  features  and  in  the  proper 
application  of  new  or  replacement  materials.  Current  source  material  for  the  treatment  of  typical  OHC 
buildings  is  included  in  the  Reading  List.  All  work  should  be  documented  on  the  Historical  Repair  Work 
List  (listed  in  the  Directorate  of  Public  Works  Base  Operations  Division  blanket  contract)  and  Historic 
Building  Management  Record. 

Reference  should  be  made  to  the  Historic  Building  Management  Record  for  previous  methods  of 
care  prior  to  any  action.  Established  and  successful  methods  should  be  used  whenever  possible.  New 
processes  and  products  should  be  applied  according  to  manufacturer’s  specifications  and  should  be  tested 
on  less  visible  surfaces  or  non-historic  buildings  before  applying  on  a  widespread  basis.  The  short  term 
benefits  of  proposed  actions  should  always  be  compared  against  the  long  term  goal  of  preserving  the 
historic  materials. 

This  management  guideline  and  project  specifications  should  be  modified  with  the  results  of 
additional  documentary  research  regarding  original  historic  elements  or  features  of  the  OHC. 


History  of  Building  S6237 

Building  S6237  has  been  heavily  altered  since  its  completion  in  1942.  Its  most  visible  alteration 
occurred  with  the  construction  of  a  682-ft^,  one-story  addition  to  the  building’s  west  facade.  Additional 
alterations  include  the  replacement  of  original  windows,  many  doors,  roofing,  interior  lighting,  and 
electrical  wiring. 

The  building’s  interior  has  also  been  altered.  A  pharmacy  was  established  on  the  first  floor  by 
1951.  In  1952,  the  building’s  north  end  was  converted  to  various  examination  rooms.  In  1959,  the 
building’s  first  floor  was  converted  to  an  OBGYN  clinic.  In  1960,  a  general  surgical  clinic  was  also 
established  on  the  first  floor.  In  1963,  all  hot  and  cold  water  piping  was  replaced  with  copper. 

The  building’s  attic  has  been  insulated  and  its  interior  and  exterior  surfaces  have  been  painted, 
sometimes  several  times.  The  building’s  shingles  were  replaced  in  1960  and  around  1986.  The  steam 
heating  system  has  been  slightly  modified,  though  its  appearance  remains  intact.  Many  patient  rooms  were 
modified  in  1977.  These  modifications  included  the  installation  of  additional  plumbing,  new  floor,  wall 
and  ceiling  finishes,  and  replacement  doors.  Several  additional  rooms  were  similarly  modified  when  the 
building  was  converted  to  office  space  in  late  1992. 
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Summary  of  the  Secretary  of  the  Interior’s  Standards  for  Restoration 

The  Secretary  of  the  Interior’s  Standards  and  Guidelines  for  Restoring  Historic  Buildings  are  listed 
in  their  entirety  in  this  manual.  The  ten  standards  for  restoration,  when  applied  to  Building  S6237, 
require:  that  the  building  be  reutilized  in  a  manner  reflective  of  its  role  during  World  War  II;  that  the 
building’s  original  materials,  appearance,  construction,  detailing,  and  physical  layout  be  retained  as  much 
as  is  practicable;  that  maintenance,  repair,  or  replacement  be  carried  out  such  that  the  work  is  outwardly 
indistinguishable  from  the  original,  yet  clearly  identified  as  modem  work  upon  close  inspection;  and  that 
extreme  care  be  taken  so  that  custodial  or  routine  maintenance  work  not  damage  the  building. 

All  building  elements  known  to  be  original  to  the  building  should  be  preserved  if  in  excellent  and 
original  condition.  If  altered,  they  should  be  sensitively  restored  to  original  condition.  If  restoration  is 
not  feasible,  the  elements  should  be  replaced  with  a  similar  element  that  appears  historic  and  maintains 
the  visual  continuity  of  the  building.  If  missing,  elements  may  be  reconstmcted  but  should  appear  as  if 
original. 


Character-Defining  Features,  Management  Guidelines, 
and  General  Specifications 


Notes  for  Management  Guidelines: 

Protection  and  Maintenance  refers  to  the  protection  and  management  of  original  material. 
Repair  refers  to  the  repair  of  original  material. 

Replacement  refers  to  the  replacement  of  heavily  damaged,  missing,  and  non-original  materials. 


Concrete:  Character-Defining  Features 


Foundation 

♦  Smooth,  painted  surface  with  visible 
impressions  of  wood  forms  made  of 
rough-sawn  boards 

♦  Foundation  profile  flush  with  cinder 
block  wall 

♦  Foundation  vents  at  regular  intervals 

♦  Crawlspace  hatches  at  gable  ends 

Original  Stair  Piers 

♦  Smooth,  painted  surface 

♦  Rectangular  shape 

♦  Slab  exposed  to  seven  inches  above  grade 
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Concrete 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Provide  proper  drainage  so  water  does  not  stand  or 
accumulate. 

Clean  walls  only  when  necessary  to  halt  deterioration  or 
remove  heavy  soiling.  Chemical  cleaning,  if  utilized, 
should  be  conducted  by  experienced  professionals. 

Tests  should  be  conducted  to  determine  the  gentlest 
effective  cleaning  method  possible,  e.g.,  hand-washing  or 
low-  to  medium-pressure  water  cleaning.  Tests  should  be 
observed  over  a  sufficient  period  of  time  so  that  both  the 
immediate  and  the  long-range  effects  are  known. 

Remove  damaged,  deteriorated  paint  only  to  the  next 
sound  layer.  Remove  hazardous  paint  completely.  Paint 
removal  methods  shall  utilize  the  gentlest  means 
possible.  The  texture  of  the  concrete  should  be 
preserved  to  the  greatest  extent  possible. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 

Repair 

Repair  any  cracks  in  concrete  by  sealing  with 
specification-approved  sealant.* 

Patch  damaged  sections  with  in-kind  material  finished  to 
match  existing.* 


Not  Recommended 

Protection  and  Maintenance 

Applying  non-specified  paint  or  other  coatings  such  as 
stucco  or  insulation. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Cleaning  surfaces  not  heavily  soiled. 

Cleaning  without  testing  or  without  sufficient  time  for 
testing  results  to  be  of  value. 

Sandblasting  using  dry  or  wet  grit  or  other  abrasive 
agent,  high-pressure  waterblasting,  or  caustic  solutions. 
These  methods  of  cleaning  or  paint  removal  may 
permanently  erode  the  foundation  surface  and  accelerate 
deterioration. 

Wet-cleaning  when  there  is  any  possibility  of  freezing 
temperatures. 


Repair 

Replacing  or  rebuilding  a  major  portion  of  foundation 
wall  that  could  be  repaired. 

Patching  concrete  without  removing  the  source  of 
deterioration. 

Patching  with  substitute  material  that  is  physically  or 
chemically  incompatible  with  the  original  concrete. 


Replacement 

Repair  damaged  concrete  too  deteriorated  to  patch  by 
cutting  damaged  material  back  to  remove  the  source  of 
deterioration  (often  corrosion  of  metal  reinforcement 
bars).  New  patch  must  be  applied  with  in-kind  material 
finished  to  match  existing.* 

Replace  sections  too  deteriorated  to  repair  using 
materials  compatible  with  the  original  materials.** 


+  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  concrete  should  be  mixed  to  ASTM  standards  that  match  the  hardness, 
composition,  and  appearance  of  the  original  concrete. 

Paint  should  be  a  vapor-permeable,  cement-based  mixture  capable  of  adhering  to  the 
stripped  concrete  surface,  with  color  and  finish  to  match  wall  surface. 


Masonry:  Character-Defining  Features 


♦  Visible  pattern  of  cinder  block  and 
flush  tooled  mortar 

♦  Sharp  building  corners 

♦  Rough  texture  of  the  cinder  block  face 

♦  Wall  profile  flush  with  foundation  wall 

♦  Symmetrical  pattern  of  original  fenestration 
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Masonry 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Protect  and  maintain  masonry  elements  as  per 
management  guidelines  for  Concrete. 

Prior  to  repainting,  at  least  one  cinder  block  from  a 
building  to  be  demolished  should  be  carefully  stripped  to 
its  first  layer  of  paint,  then  documented.  The  texture  of 
this  block  and  the  characteristics  of  its  original  layer  of 
paint,  if  visible,  should  be  replicated  as  closely  as 
possible  on  all  preserved  buildings.  The  block  should  be 
archived  to  facilitate  future  research. 


Repair 

Repoint  disintegrated  mortar,  cracks  in  mortar  joints,  or 
loose  bricks.  Remove  deteriorated  mortar  by  stiff  brush 
or  hand  chisel  (to  minimum  depth  of  3/4"),  or  by  the 
gentlest  means  possible.* 

■  Duplicate  old  mortar  in  strength, 
composition,  color  and  texture. 

■  Duplicate  old  mortar  joints  in  width 
and  joint  profile. 

Replace  deteriorated  or  damaged  cinder  blocks  by 
carefully  patching,  piecing-in,  or  otherwise  reinforcing 
the  masonry,  using  recognized  preservation  methods. 
Replace  with  salvage  or  in-kind  material  painted  to 
match  existing.  Replacement  work  should  be 
permanently  dated  in  an  unobtrusive  location.* 


Not  Recommended 

Protection  and  Maintenance 

Replacing  or  rebuilding  any  portion  of  the  masonry  wall 
that  could  be  repaired. 

Applying  non-specified  paint  or  other  coatings  such  as 
stucco  or  insulation. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Cleaning  masonry  surfaces  not  heavily  soiled. 

Cleaning  without  testing  or  without  sufficient  time  for 
testing  results  to  be  of  value. 

Sandblasting  using  dry  or  wet  grit  or  other  abrasive 
agent,  high-pressure  waterblasting,  or  caustic  solutions. 
These  methods  of  cleaning  or  paint  removal  may 
permanently  erode  the  wall  surface  and  accelerate 
deterioration. 

Wet-cleaning  when  there  is  any  possibility  of  freezing 
temperatures. 

Repair 

Replacing  or  rebuilding  any  damaged  portion  of  the  wall 
that  could  be  repaired. 

Removing  non-deteriorated  mortar  from  sound  joints. 

Repointing  with  mortar  that  is  stronger  than  or 
inconsistent  in  porosity  and  texture  with  existing  mortar. 

Repointing  with  a  synthetic  caulking  compound. 

Changing  the  original  width  or  joint  profile  when 
repointing. 

Patching  deteriorated  masonry  without  removing  or 
addressing  any  external  sources  of  the  deterioration,  such 
as  water  dripping  from  eaves. 

Patching  with  substitute  materials  that  are  physically  or 
chemically  incompatible  with  the  original  materials. 


Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 
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Recommended 

Replacement 

Replace  major  wall  sections  too  deteriorated  to  repair 
using  materials  compatible  with  the  original  materials.** 


Not  Recommended 

Replacement 

Removing  an  original  masonry  feature  that  is 
unrepairable  and  not  replacing  it,  or  failing  to  label  the 
new  work. 


**Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

The  building’s  cinder  block  walls  are  both  strong  character-defining  features  and  vital 
components  of  the  building’s  structural  integrity.  Contract  specifications  should  require  proof  of 
experience  in  dealing  with  historic  masonry.  Work  should  be  carefully  overseen  by  professionals 
trained  in  the  preservation  of  historic  masonry. 

Repointing  is  necessary  to  prevent  moisture  penetration  of  deteriorated  joints.  Mortar  used 
in  repointing  should  always  be  softer  than  the  adjacent  brick.  Mortars  with  high  Portland  cement 
content  should  not  be  used.  Replacement  mortar  should  be  mixed  to  an  appropriate  ASTM 
standard  that  matches  the  composition  and  appearance  of  the  original  mortar  and  does  not  exceed 
its  hardness  or  the  hardness  of  the  surrounding  cinder  block. 

Replacing  missing  or  deteriorated  block  is  necessary  to  prevent  moisture  penetration  or 
animal  infestation.  Replacement  block  should  always  be  softer  than  the  adjacent  block.  Block 
should  consist  of  ASTM  standard  cinder,  coal  ash,  or  coke  block  extruded  to  match  original  block 
in  size  and  texture  and  not  exceeding  the  hardness  of  the  surrounding  cinder  block. 

Paint  should  be  a  vapor-permeable,  alkali-resistant,  cement-based  mixture  capable  of 
adhering  to  the  deeply  textured  surface  of  the  stripped  or  replaced  cinder  block  and  mortar. 
Exterior  surfaces  should  be  painted  to  match  a  Munsell  Color  Chart  color  of  ‘pale  yellow’  (2.5Y 
7/4).  Glidden’s  formula  for  this  color  is 

BLK  1  P  18  YOX  3  P  51  OXR  0  P  55 
Y-3600  Spred  Dura  Flat  House  Paint 
Sherwin  Williams’  formula  for  this  color  is 


BAG 

COLORANT 

OZ 

32 

64 

128 

Y3 

Deep  Gold 

4 

31 

1 

R2 

Maroon 

2 

1 

1 

N1 

Raw  Umber 

4 

8 

1 

1 

W1 

White 

21 

1 

with  one  gallon  of  Midtone  Base  A 
A-lOO  Latex  Flat  House  and  Trim  Paint 


A  compatible  fill  coat  may  be  applied  beneath  the  finish  coat  to  smooth  large  voids. 


Metals:  Character-Defining  Features 


♦  Regularly  spaced  foundation  vents 
surrounding  building 

♦  Rectangular  foundation  vents  8"  by  12" 
with  two  columns  of  flutes 
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Metals 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Clean  paint  and  corrosion  using  the  gentlest  means 
possible:  scraping,  sanding,  or  rubbing  with  a  cloth 
imbued  with  mineral  spirits. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 


Repair 

Reshape  bent  elements. 

Resecure  any  loose  vents. 

Existing  non-original  anchor  holes  on  walls’  exterior 
surface  should  be  patched. 

Replacement 

Replace  damaged  features,  missing  elements,  or 
non-original  vents  with  salvage  or  in-kind  material 
painted  to  match  original.  Replacement  material  should 
be  permanently  dated  in  an  inconspicuous  location.** 


Not  Recommended 

Protection  and  Maintenance 

Failing  to  identify,  evaluate,  and  treat  corrosion,  or 
painting  over  it. 

Using  harsh  cleaning  methods,  such  as  grit,  sand,  or 
waterblasting  in  order  to  strip  or  clean  material. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Repair 

Failing  to  immediately  apply  protective  coating  to 
exposed  surfaces  or  otherwise  allowing  corrosion  to 
form. 


Replacement 

Replacing  original  metal  features  that  could  be  reutilized. 

Using  a  replacement  material  that  does  not  convey  the 
visual  appearance  of  the  surviving,  original  material. 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  vents  should  be  constructed  of  first-quality  metal.  The  vent’s  overall 
dimensions  and  appearance  should  match  that  of  the  original  vents.  Original  grates  have  two 
vertical  columns  of  flutes.  The  flutes  are  3/8"  thick,  and  sit  3/4"  on  center.  The  grates  are 
backed  by  inconspicuous  metal  insect  screens. 

Vents  should  be  repainted  with  one  coat  of  primer  for  metal  and  at  least  two  finish  coats 
of  exterior  grade  paint;  color  and  finish  to  match  wall  surface. 


Wood  and  plastics:  Character-Defining  Features 

Exterior 

♦  Railings  on  entrance  stairs  and  screened 
porch  openings 

♦  Stairs  (originally  at  the  floor  level  entrance) 

♦  Cornice  bands  and  returns  on  gable  ends 

♦  Vents  at  gable  peaks 

♦  Dormer  vents  on  roof  slopes 

♦  Lap  siding  on  window  spandrels 

Interior 

♦  Dimensioned  wood  stairs  and  stair  railings 

♦  Hospital  screens  in  ward  rooms 

♦  Exposed  wood  flooring 

♦  Exposed  wood  ceilings  on  porches 

♦  Exposed  rough-sawn  structural  columns  and 
accompanying  support  brackets 

♦  Dimensioned  wood  trimwork  around  doors, 
windows,  and  trap  doors 

♦  Base  molding 
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Wood  and  Plastics 

Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Remove  damaged  or  deteriorated  paint  only  to  the  next 
sound  layer  using  the  gentlest  means  possible 
(handscraper,  wire  brush,  or  sand  paper),  then  repainting. 
Stripping  methods  including  hot  air  guns,  heat  plates, 
and  chemical  or  dip  stripping  should  be  employed  with 
great  care,  and  only  as  a  supplement  to  handscraping, 
brushing,  and  sanding. 

Apply  specification-approved  primer  and  paint  following 
proper  surface  preparation  and  product  instructions. 

Inspect  regularly  for  wood  that  is  excessively  or 
continually  moist  and  for  evidence  of  insect  infestation 
and  fungal  rot. 

Address  evidence  of  moisture  infiltration  and  infestation 
as  soon  as  possible. 

Use  only  hot-dipped,  zinc-coated  nails,  bolts,  and 
hardware  for  use  on  treated  wood. 

Countersink  and  putty  all  new,  exposed  nails  and  screws 
according  to  general  specifications  in  Caulk  and 
Sealants. 


Repair 

Fill  moderate-sized  holes  and  check  cracks  with  putty  or 
epoxy  filler.  Repair  should  be  applied  as  per  general 
specifications  for  Caulk  and  Sealants. 

Repair  fragile  original  wood  using  well-tested 
consolidants  when  appropriate.  Repairs  should  be 
physically,  visually,  and  chemically  compatible  and 
identifiable  upon  close  inspection.* 

Replacement 

Replace  deteriorated  or  damaged  wood  by  carefully 
patching,  piecing-in,  or  otherwise  reinforcing  the  wood 
using  recognized  preservation  methods.  Replacement 
work  should  be  permanently  dated  in  an  unobtrusive 
location.* 


Not  Recommended 

Protection  and  Maintenance 

Replacing,  rebuilding,  or  altering  any  original  wood 
features  that  could  be  preserved  or  consolidated. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Failing  to  identify,  evaluate,  and  treat  the  causes  of 
wood  deterioration,  including  faulty  flashing,  leaking 
gutters,  cracks  and  holes  in  spandrel  siding,  deteriorated 
caulking  in  joints  and  seams,  plant  material  growing  too 
close  to  wood  surfaces,  or  insect  or  fiingus  infestation. 

Using  chemical  preservatives  (such  as  creosote)  which 
can  change  the  appearance  of  wood  features. 

Using  destructive  paint  removal  methods  such  as  propane 
or  butane  torches,  sandblasting,  or  waterblasting.  These 
methods  can  irreversibly  damage  historic  woodwork. 

Using  thermal  devices  improperly  when  removing  paint 
so  that  historic  woodwork  is  scorched  or  damaged. 

Failing  to  neutralize  wood  thoroughly  after  using 
chemicals  so  that  new  paint  does  not  adhere. 

Allowing  detachable  wood  features,  like  doors,  to  soak 
too  long  in  a  caustic  solution  so  that  the  wood  grain  is 
raised  and  the  surface  roughened. 

Repair 

Removing  or  replacing  original  wood  that  could  be 
stabilized  and  conserved,  or  repaired  with  limited 
replacement  of  deteriorated  or  missing  parts. 

Using  substitute  materials  that  are  physically,  visually,  or 
chemically  incompatible  with  the  original  materials. 


Replacement 

Removing  an  original  wood  feature  that  is  unrepairable 
and  not  replacing  it,  or  failing  to  label  the  new  work. 


Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 
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General  Specifications 

Replacement  exterior  woodwork  should  be  first-quality,  pressure-treated  exterior-grade 
wood.  Replacement  interior  finished  millwork  should  be  first-quality  interior-grade  wood.  Finger 
joints  are  acceptable  only  on  those  elements  to  be  painted. 

Woodwork,  if  chemically  stripped,  should  be  thoroughly  removed  or  neutralized  before 
the  reapplication  of  finishes.  Exterior  woodwork  should  be  primed  vith  at  least  one  coat  of 
exterior-grade  primer  and  finished  with  at  least  three  coats  of  paint;  color  and  finish  to  match 
wall  color.  Painted  interior  woodwork  should  be  repainted  with  at  least  one  coat  of  interior-grade 
primer  and  finished  with  at  least  two  coats  of  interior-grade  alkyd-base  paint.  Varnished  interior 
woodwork  should  be  finished  with  at  least  two  coats  of  varnish.  Original  finishes  should  be 
recreated  as  documentary  analysis  suggests  or  as  called  for  in  original  800  Series  plans  and 
specifications.  Interior  surfaces  should  be  painted  to  match  a  Munsell  Color  Chart  color  of 
‘white’  (5Y  8/2).  Glidden’s  formula  for  this  color  is 

BLK  0  P  7  YOX  0  P  26 

Y-3700  Spred  Enamel  Latex  S-G 

Sherwin  Williams’  formula  for  this  color  is 

BAG  COLORANT  OZ  32  64  128 

M  BTack  l3  ^ 

Y3  Deep  Gold  --46  1  1 

R2  Maroon  -  -  ■ -  1  1 

with  one  gallon  of  Pure  White  Base  X 

Classic  99  Latex  Flat  Wall  and  Trim  Paint. 


Thermal  and  Moisture  Protection: 

Character-Defining  Features 


Roofing 

♦  Moderate-pitch  gable  roofs 

♦  Wood  eyebrow  dormer  vents 

♦  Slightly  overhung,  boxed  eaves 

♦  Gutterless  eaves 

♦  Cornice  band  at  eaveline,  with  returns 

on  gable  sides 

♦ 


Tabbed,  mineral-surfaced  asphalt  shingles 
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Thermal  and  Moisture  Protection 

Management  Guidelines 


Recommended 

Roofing 

Protection  and  Maintenance 

Maintain  proper  attic  ventilation  by  keeping  vents  clean 
and  clear. 

Provide  adequate  anchorage  for  roofing  material  to  guard 
against  wind  damage  and  moisture  penetration. 

Repair 

Repair  extensively  deteriorated  sheathing,  rafter,  or  truss 
material,  and  dormer  vents  with  the  limited  use  of 
replacement  material.  All  work  should  be  permanently 
dated  in  an  inconspicuous  location.* 

Wet  sheathing,  caused  by  a  failure  within  the  roofing 
system,  may  be  reutilized  after  drying. 

Replacement 

Replace  roofing  material  with  specification-approved 
shingles.  Replacement  may  include  the  use  of  additional 
waterproofing  beneath  the  shingles.  The  appearance 
and  construction  of  replacement  roof  material  should 
match  that  of  the  original.  Replacement  material  should 
be  permanently  dated  in  an  inconspicuous  location.* 

Thermal  Insulation 

Install  thermal  insulation  in  attics  and  crawlspaces. 
Install  insulating  material  on  the  inside  of  masonry  walls 
where  interior  doors  and  window  sills  and  surrounds  are 
preserved. 


Not  Recommended 

Roofing 

Protection  and  Maintenance 

Failing  to  maintain  proper  ventilation. 

Using  roof  fasteners  susceptible  to  corrosion. 

Failing  to  immediately  trace  and  address  leaks  at  their 
source. 

Repair 

Replacing  dormer  vents  or  other  features  when  the  repair 
of  materials  or  limited  replacement  of  deteriorated  or 
missing  parts  is  appropriate. 

Removing  unrepairable  dormer  vents  or  other  features 
and  not  replacing  them,  or  failing  to  label  the  new  work. 


Thermal  Insulation 

Applying  thermal  insulation  with  a  high  moisture  content 
in  wall  cavities. 

Installing  wall  insulation  without  considering  its  visual 
and  physical  effect  on  character  defining  features. 


Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 
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Recommended 

Caulk  and  Sealants 

Install  caulk  at  all  exterior  window  and  door  jambs. 
Bead  should  be  flush  with  surface,  unless  required  for 
drainage.** 

Install  sealant  around  any  original  remaining  window 
sashes.** 

Install  sealant  around  any  original  or  new  roof 
protrusions.** 


Not  Recommended 

Caulk  and  Sealants 

Applying  caulk  or  sealant  that  is  visually,  physically,  or 
chemically  incompatible  with  the  surrounding  building 
materials. 

Installing  caulk  or  sealant  without  considering  its  visual 
and  physical  effect  on  character  defining  features. 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 


General  Specifications 

Roofing 
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Replacement  roofing  should  consist  of  tabbed  mineral-surfaced  asphalt  shingles. 
Waterproofing  should  be  a  reversible  application  compatible  with  the  existing  sub-sheathing  and 
the  new  shingle  roofing. 

Replacement  sheathing  and  structural  members  should  consist  of  first-quality, 
pressure-treated  exterior-grade  wood. 

Thermal  Insulation 

Insulation  should  be  able  to  be  removed  without  damage  or  significant  alteration  of  the 
original  structure. 

Insulation  should  be  vapor-permeable. 

Caulk  and  Sealants 

The  applications  of  caulk  and  sealant  should  be  reversible.  Caulk  and  liquid  sealants  at 
window  and  door  jambs  and  other  openings  should  be  flexible  when  cured,  inconspicuous,  and 
color-matched  to  surrounding  surfaces,  or  primed  and  painted,  according  to  manufacturer’s 
instructions,  to  match  surrounding  surfaces. 


Doors  and  Windows:  Character-Defining  Features 


Doors 

Original  Entrance-and-Exit 

♦  Basic  configuration  of  five  horizontal  panels 
(varies  with  glazing) 

♦  Panels  are  flat,  not  raised 

♦  Exterior  screen  doors? 

♦  Simple  metal  hardware 

o  Two  or  three  hinges  per  door 
o  Hinges  are  five-knuckle  butt  type, 
mortised  into  door,  not  into  frame 
o  Ball-tip  hinge  pins 
o  Three-hole  leaves,  unornamented 
o  Mortised  locksets  with  keyed  deadbolts 
o  Plain-set  rectangular  plates,  with  beveled 
edges 

o  Hollow,  round  metal  doorknobs  above 
a  simple  keyhole 
o  Mortised  metal  strike  plates 


Access* 

♦  Paneled  wood  access  door 

♦  Panel  flush,  not  raised 

♦  Hinged  on  the  side 

♦  Equipped  with  lock 


Listed  character-defining  features  of  access  doors  are  probable  only. 


Windows 


Original 

♦  Regular  and  symmetrical  appearance 

♦  Windows  placed  in  simple,  pimched  openings 

♦  Wood  frame 

♦  Double-hung 

♦  Multi-lights  (panes)  in  each  sash 

o  Obscured  glass  in  lower  sashes  of  type  C 
windows 

o  Clear  glass  in  all  other  sashes 

♦  Simple  wood  surrounds  and  flat  wood  sills  inside 

♦  Shutterless  exteriors 

♦  Curtains  or  shades? 

♦  Hardware 

o  Metal  thumb-latches 
o  Spring-pinned  lower  sashes 

♦  Hinged  wire  window  screens 
(at  operable  windows) 

o  Wood  rails  and  stiles 
o  Wire-guard  insect  screens 
o  Two  metal  hangers  per  screen 
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Doors  and  Windows 
Management  Guidelines 

Recommended  Not  Recommended 


Doors 

Protection  and  Maintenance 

Regular  cleaning  and  removal  of  loose  paint  prior  to 
reapplication  with  specification-approved  finish. 

Install  and  maintain  caulk  and  weatherstrip  on  exterior 
units  to  maximize  energy  efficiency. 

Periodic  lubrication  of  operable  hinges  and  hardware  to 
extend  life  and  inhibit  corrosion. 

Repair 

Repair  missing  hardware  or  doors  with  salvage  or 
in-kind  material. 

Replacement 

Restore,  repair  and  reutilize  original  remaining  material, 
including  wood  frames,  surrounds,  and  sills,  as  much  as 
is  practicable. 

Replace  non-original  doors  and  hardware  with  salvage  or 
in-kind,  specification-approved  units  painted  to  match 
original.  Replacement  units  should  be  permanently  dated 
in  an  inconspicuous  location.** 


Doors 

Protection  and  Maintenance 

Applying  excessive  layers  of  paint  to  hardware. 

Introducing  new  or  non-specifled  brands  of  paint,  colors, 
or  methods  of  application. 


Replacement 

Using  a  substitute  unit  that  is  physically  incompatible 
with  the  character  of  the  historic,  original  doors. 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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Recommended 

Windows 

Protection  and  Maintenance  of  Restoration  Units 

Regular  cleaning  and  removal  of  loose  paint  prior  to 
reapplication  with  specification-approved  finish. 

Install  and  maintain  caulk  and  weatherstrip  to  maximize 
energy  efficiency. 

Exterior  storm  windows,  if  installed,  must  not  damage  or 
obscure  original  or  restoration  windows  and  frames. 
Interior  storm  windows,  if  installed,  should  include 
air-tight  gaskets,  ventilating  holes,  and/or  removable 
clips  to  ensure  proper  maintenance  and  to  avoid 
condensation  on  original  or  restoration  windows.** 

Replacement 

Replace  non-original  windows  with  salvage  or  in-kind, 
specification-approved  units  that  match  originals  in  size, 
operation,  glazing  pattern,  and  muntin  profile. 
Replacement  units  should  be  permanently  dated  in  an 
inconspicuous  location.** 

Restore,  repair,  and  reutilize  original  remaining  material, 
including  wood  frames,  surrounds,  sills,  and  screens,  as 
much  as  is  practicable. 

Remove,  document  and  archive  one  example  of  the 
existing  modern  vinyl-clad  windows  to  facilitate  future 
research.** 


Not  Recommended 

Windows 


Replacement 

Using  a  substitute  unit  that  is  physically  incompatible 
with  the  character  of  the  historic,  original  windows. 

Using  exterior  shading  devices. 

Using  false-muntined  windows. 

Introducing  new  or  non-specified  brands  of  paint,  colors, 
or  methods  of  application. 

Installing  interior  storm  windows  if  they  allow  moisture 
to  accumulate  and  damage  the  window. 

Installing  exterior  storm  windows  that  obscure  the 
original  or  restored  windows  and  frames. 

Installing  replacement  window  and  transom  units  with 
fixed  thermal  glazing  or  permitting  windows  and 
transoms  to  remain  inoperable  rather  than  utilizing  them 
for  their  energy  conserving  potential. 
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General  Specifications 

Doors 

Replacement  exterior  doors  should  be  constructed  of  exterior  grade  wood.  Replacement 
doors  should  match  as  closely  as  possible  the  size,  material,  construction,  and  rail,  stile,  and  panel 
profiles  of  the  original  doors.  Fire-rated  interior  and  exterior  doors  should  be  visually  similar  to 
the  original  wood  doors. 

Windows 

Replacement  windows  should  match  as  closely  as  possible  the  original  window’s  function, 
size,  material,  number  of  lights,  and  muntin  profile. 


Interior  Spaces,  Finishes,  and  Features: 

Character-Defining  Features 


♦  Central,  double-loaded  hallways 

♦  Scissor  stairs,  constructed  of  wood,  with 
dimension  wood  rails 

♦  Simple  door  and  window  surrounds 

♦  Wood  base  molding 

♦  Finished  wood,  rolled  linoleum  or  tile  flooring 

♦  Predominantly  light  paint  colors,  with  glossy 
or  eggshell  finishes 

♦  Occasional  stained  and  varnished  exposed  woodwork 
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Interior  Spaces,  Finishes,  and  Features 


Management  Guidelines 

Recommended 

Protection  and  Maintenance 

Protect  significant  intact  interior  spaces,  including  room 
and  building  size,  building  configuration,  room 
proportion,  relationship  between  rooms  and  corridors, 
and  the  relationship  of  features  to  spaces  by  not  altering 
the  original,  basic  plan  configuration. 

Protect  and  maintain  original  interior  features,  such  as 
molding,  surrounds,  and  railings  by  applying 
unobtrusive,  reversible,  wear-reducing  applications  such 
as  stair  tread  covers  and  corner  bumpers.* 

Protect  and  maintain  original  interior  finishes  through 
appropriate  surface  treatments  such  as  regular  cleaning, 
limited  removal  of  paint,  and  reapplication  of 
specification-approved  protective  coating  systems. 

Protect  interior  features  against  damage  during  project 
work  by  covering  with  heavy  canvas  or  plastic  sheets. 

Install  protective  coverings  in  areas  of  heavy  pedestrian 
traffic  to  protect  historic  features  like  original  flooring. 

Remove  damaged  or  deteriorated  paints  and  finishes  to 
the  next  sound  layer  using  the  gentlest  method  possible. 
Repaint  or  refinish  using  specification-approved 
products. 

Repair 

Repair  remaining  original  finishes  and  features  by 
reinforcing  historic  materials.  Repair  should  include 
limited  replacement  with  salvage,  in-kind,  or  compatible 
substitute  materials.  Replacement  work  should  be 
permanently  dated  in  an  inconspicuous  location. 


Replacement 

Replace  damaged  or  missing  elements  with  salvage, 
in-kind,  or  compatible  replacement  material  that  conveys 
the  same  form,  design,  and  overall  visual  appearance  as 
the  historic  feature.  Replacement  materials  should,  at  a 
minimum,  be  equal  to  the  original  feature’s  performance 
capacity.  Replacement  material  should  be  permanently 
dated  in  an  inconspicuous  location.** 


Not  Recommended 

Protection  and  Maintenance 

Altering  a  floor  plan,  significant  space,  original  feature, 
or  finish  by  introducing  new  designs  and  spaces  or 
non-specified  materials  or  finishes. 

Failing  to  provide  adequate  protection  to  materials  on  a 
cyclical  basis  so  that  deterioration  of  interior  features 
results. 

Failing  to  provide  proper  protection  of  interior  features 
and  finishes  during  repair  work. 

Failing  to  take  new  use  patterns,  such  as  heavy  visitor 
traffic,  into  consideration  so  that  interior  features, 
finishes,  and  mechanical  systems  are  damaged. 

Changing  the  texture  of  original  features  through 
sandblasting  or  use  of  abrasive  methods  to  remove  paint, 
discoloration,  or  plaster.  This  includes  exposed  wood 
(including  structural  members),  plaster,  and  gypsum 
board  surfaces. 


Repair 

Using  substitute  materials  for  replacement  parts  that  do 
not  convey  the  visual  appearance  of  the  original  parts  or 
that  are  physically  or  chemically  incompatible. 

Removing  an  original  feature  or  finish  that  is 
unrepairable  and  not  replacing  it,  or  failing  to  label  the 
new  work. 


Recommended 


**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 


Replacement  (continued) 


Remove  and  archive  samples  of  non-historic  materials 
that  are  removed,  such  as  paneling,  ceiling  tile,  and 
flooring  to  facilitate  future  research. 


Not  Recommended 

General  Specifications 
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Interior  walls,  floors,  and  ceilings  should  be  prepared  and  primed,  painted,  or  varnished 
according  to  original  800  Series  plans  and  specifications.  Painted  surfaces  should  have  a 
minimum  of  one  coat  of  primer  and  two  coats  of  paint.  Painted  interior  woodwork  should  be 
primed  with  at  least  one  coat  of  primer  and  finished  with  at  least  two  coats  of  paint.  Interior 
walls,  doors,  trim,  molding,  and  electrical  plates  should  be  painted  to  match  a  Munsell  Color 
Chart  color  of  ‘white’  (5Y  8/2).  Glidden’s  formula  for  this  color  is 

BLK  0  P  7  YOX  0  P  26 

Y-3700  Spred  Enamel  Latex  S-G. 

Sherwin  Williams’  formula  for  this  color  is 

BAG  COLORANT  OZ  32  64  128 

Bl  Black  13  ^ 

Y3  Deep  Gold  --  46  1  1 

R2  Maroon  ■ ■  - ■  1  1 

with  one  gallon  of  Pure  White  Base  X 

Classic  99  Latex  Flat  Wall  and  Trim  Paint 

Stained  interior  woodwork  should  have  at  least  two  coats  of  satin-finish  varnish. 

Surfaces,  if  chemically  stripped,  should  be  neutralized  before  the  reapplication  of  finishes. 
Wood  surfaces  shall  be  finished  according  to  general  specifications  in  Wood  and  Plastics. 


Structural  Systems:  Character-Defining  Features 


♦  Exposed,  rough-sawn  structural  wood  columns 
and  beams 

♦  Wood-frame  walls 

♦  Wood  floor  and  ceiling  joists 

♦  Wood  rafters 

♦  Diagonally-laid  sub-flooring  and  wall  sheathing 


Structural  Systems 
Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Protect  structural  systems  by  maintaining  a  watertight 
building  envelope  and  controlling  insect  infestation  of 
wood  structural  members. 

Conduct  Maintenance  Surveys  using  non-invasive  or 
non-destructive  techniques  whenever  possible. 

Avoid  cutting  structural  members  for  the  installation  of 
mechanical,  plumbing,  or  electrical  systems. 

Repair 

Repair  weakened  structural  members  in  a  manner 
consistent  with  the  original  construction.  Damaged  or 
deteriorated  structural  load-bearing  members  should  be 
investigated  by  a  licensed  structural  engineer  familiar 
with  the  Secretary  of  the  Interior’s  Standards  for  Historic 
Preservation  for  determination  of  necessary  repair. 
Replacement  work  should  be  permanently  dated  in  an 
inconspicuous  location. 

Replacement 

Replace  failed,  heavily  damaged,  or  missing  members 
with  salvage,  in-kind,  or  compatible  material  that 
conveys  the  same  form,  design,  and  overall  visual 
appearance  as  the  historic  feature.  Replacement  material 
should,  at  a  minimum,  be  equal  to  the  original  feature’s 
performance  capacity.  Damaged  or  deteriorated 
structural  load-bearing  members  should  be  investigated 
by  a  licensed  structural  engineer  familiar  with  the 
Secretary  of  the  Interior’s  Standards  for  Historic 
Preservation  for  recommendation  of  necessary  repair. 
Replacement  material  should  be  permanently  dated  in  an 
inconspicuous  location.** 


Not  Recommended 

Protection  and  Maintenance 

Leaving  known  structural  problems,  such  as  water 
infiltration,  deflection  of  floors,  cracking  and  bowing  of 
walls,  or  racking  of  structural  members  untreated. 

Utilizing  destructive  probing  techniques  that  will  damage 
or  destroy  structural  material. 

Compromising  the  integrity  of  structural  members  by 
cutting  or  drilling  through  them. 

Repair 

Altering  visible  features  of  original  structural  systems. 

Upgrading  structurally  in  a  manner  that  diminishes  the 
historic  character  of  the  exterior  or  that  damages  or 
significantly  alters  interior  features  or  spaces. 


Replacement 

Replacing  a  structural  member  or  other  feature  of  the 
structure  when  it  could  be  augmented  and  retained. 

Installing  a  visible  replacement  feature  that  does  not 
convey  the  same  visual  appearance,  e.g.,  replacing 
exposed  wood  columns  with  steel  columns. 

Using  substitute  material  that  does  not  equal  the 
load-bearing  capabilities  of  the  original  material  and 
design  or  is  otherwise  physically  or  chemically 
incompatible. 


**Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  structural  members  should  be  of  pressure-treated,  construction-grade  lumber 
or  timber  to  match  existing.  Exposed  structural  members  should  be  painted  as  per  specifications 
in  Wood  and  Plastics. 


Special  Construction:  Character-Defining  Features 


Original  Sun  Porches 

♦  Two-story  construction 

♦  Flat  roofs 

♦  Full-height  screened  openings 

♦  Simple  wood  railings 

Original  Stoops 

♦  Wood  steps  and  structural  members 

♦  Simple  dimension  wood  railings 

♦  Stoop  supported  by  a  single  concrete  step 
or  foundation  member 


Special  Construction 

Management  Guidelines 
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Recommended 

Original  Sun  Porches 
Original  Stoops 

Protect,  maintain,  repair  and  replace  all  elements 
according  to  the  management  guidelines  for  each 
material. 


Not  Recommended 

Original  Sun  Porches 
Original  Stoops 

Failing  to  observe  the  management  guidelines  and 
general  specifications  for  each  material  present  in 
Special  Construction. 
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General  Speciflcations 

Replacement  materials  should  follow  the  original  800  Series  plans  and  specifications. 
Materials  should  be  finished  according  to  general  specifications  for  their  type. 
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Mechanical  and  Electrical: 

Character-Defining  Features 


Mechanical 

♦  Overhead  fire  sprinkler  system 
with  exposed  pipes  and  heads 

♦  Steam  heat  system  with  exposed 
pipes  and  radiators 

Electrical 

Exterior  and  Interior 

♦  Incandescent  lighting 

o  Exposed  conduit 

o  Porcelain  fixtures 

o  Simple  stamped-metal  shades 

Interior 

♦  Rectangular,  beveled-metal  switch  and 
outlet  plates 

♦  Patient  call  lights  above  patient  rooms 


Patient  call  buttons  in  patient  rooms 


Mechanical  and  Electrical 
Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Improve  the  energy  efficiency  of  existing  mechanical 
systems  to  reduce  the  need  for  new  equipment. 

Improve  the  energy  efficiency  of  the  building,  e.g.,  with 
curtains  and  insulation,  to  reduce  the  load  on  existing 
mechanical  systems. 

Maintain  proper  circuit/system  loading  to  prevent 
overload  or  failure. 


Repair 

Repair  original  mechanical  and  electrical  systems  by 
augmenting  or  upgrading  system  parts  such  as  new  pipes 
and  outlets.* 

Replacement 

Replace  with  salvage,  in-kind,  or  compatible  substitute 
material  those  visible  features  of  the  original  mechanical 
and  electrical  systems  that  are  extensively  deteriorated.*  * 

Install  new  mechanical  systems,  such  as  air  conditioning, 
in  a  way  that  results  in  the  least  alteration  possible  to  the 
building.** 

Provide  adequate  structural  support  for  new  mechanical 
equipment,  especially  that  in  attic  spaces.** 

Install  the  vertical  runs  of  new  ducts,  pipes,  or  cables  in 
closets,  service  rooms,  pipe  chases,  and  wall  cavities.** 

Archive  samples  or  plans  for  non-historic  mechanical 
and  electrical  systems,  such  as  air  conditioning  and 
fluorescent  lighting  fixtures,  to  facilitate  future 
research.** 


Not  Recommended 

Protection  and  Maintenance 

Altering  visible  decorative  features  of  the  original 
mechanical  or  electrical  systems. 

Failing  to  provide  adequate  protection  of  materials  on  a 
cyclical  basis  so  that  deterioration  of  mechanical  or 
electrical  systems  and  their  visible  features  results. 

Enclosing  mechanical  systems  in  areas  that  are  not 
adequately  ventilated. 

Installing  unnecessary  air  conditioning  or  climate  control 
systems  that  can  add  excessive  moisture  to  the  building. 

Installing  unnecessary  additional  lighting,  outlets,  and 
switches. 

Overloading  existing  electrical  circuits,  and  heating  and 
plumbing  systems. 

Repair 

Replacing  all  or  some  of  an  original  mechanical  or 
electrical  system  when  it  could  be  upgraded  and  retained. 

Replacement 

Installing  a  new  mechanical  or  electrical  system  so  that 
significant  original  structural  or  interior  features  are 
altered. 

Failing  to  consider  the  weight  and  design  of  new 
mechanical  equipment  so  that  structural  members  or 
finished  surfaces  are  weakened  or  cracked. 

Concealing  new  mechanical  or  electrical  systems  inwalls 
or  ceilings  in  a  manner  that  requires  the  removal  of 
original  building  material. 

Cutting  through  relatively  inflexible  features  such  as 
masonry  walls  in  order  to  install  air  conditioning  units  or 
electrical  outlets  or  switches. 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398, 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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Recommended 


Not  Recommended 

Replacement  (continued) 


Failing  to  remove  non-original  mechanical  and  electrical 
system  elements  such  as  air  conditioning  duct  work  and 
fluorescent  fixtures. 
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General  Specifications 

Replacement  elements  should  consist  of  first  quality  materials. 


Site  and  District:  Character-Defining  Features 


♦  Low-slung  buildings 

♦  Corridors  both  perpendicular  and  parallel 
to  buildings 

♦  Uniform  appearance  and  symmetrical  arrangement 
of  buildings 

♦  Rectilinear  organization  of  buildings,  corridors, 
and  sidewalks 

♦  Pattern  of  solid  and  void  created  by  courtyards 
between  buildings 

♦  Relatively  undeveloped  landscape  setting 

♦  Flat  topography 


Site  and  District 

Management  Guidelines 
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Recommended 

Protection  and  Maintenance 

Protect  and  maintain  the  existing  topography  and  the 
relationship  between  remaining  buildings  and  courtyards. 

Maintain  proper  site  drainage. 

Survey  and  document  areas  where  terrain  will  be  altered 
during  work  to  determine  the  potential  impact  to 
landscape  features  or  archeological  resources.** 

Protect,  i.e.,  preserve  in  place,  important  archeological 
resources.  Plan  and  carry  out  any  necessary 
investigation  prior  to  disturbance  when  preservation  in 
place  is  not  feasible.** 

Manage  vegetation  to  prevent  impact  on  buildings  or 
structures  by  branches  or  roots. 

Repair 

Repair  or  reinforce  original  material  such  as  sidewalks, 
if  possible. 


Replacement 

Replace  features,  such  as  sidewalks  that  are  too  damaged 
to  repair,  with  in-kind  material.* 

Design  and  install  replacement  features  to  assist  in 
energy  conservation  of  nearby  buildings.* 


Not  Recommended 

Protection  and  Maintenance 

Retaining  known  non-historic  buildings  or  landscape 
features. 

Failing  to  undertake  adequate  measures  to  assure  the 
protection  of  building  and  landscape  features. 


Repair 

Replacing  an  original  feature  of  the  landscape  setting 
when  repair  and  limited  replacement  of  deteriorated  or 
missing  parts  is  appropriate. 

Using  a  substitute  material  for  the  replacement  part  that 
does  not  convey  the  visual  appearance  of  the  surviving 
parts  of  the  feature  or  landscape,  or  that  is  physically, 
chemically,  or  ecologically  incompatible. 

Replacement 

Removing  an  original  feature  of  the  building  or 
landscape  that  is  unrepairable  and  not  replacing  it,  or 
failing  to  document  the  new  work. 

Removing  a  historically  compatible  landscape  feature 
that  assists  in  energy  conservation  in  nearby  buildings. 


*  Work  shall  not  be  initiated  without  approval  of  the  Colorado  Historic  Preservation  Office  (303)  866-3398. 

**  Work  shall  not  be  initiated  without  approval  of  the  Directorate  of  Environmental  Compliance  and  Management  (719)  526-4652. 
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General  Specifications 

Replacement  concrete  should  be  mixed  according  to  general  specifications  as  per  Concrete. 


Accessibility  Considerations 
Management  Guidelines 
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Recommended 

Comply  with  barrier-free  access  requirements  in  such  a 
manner  that  spaces,  features,  and  finishes  from  the 
restored  period  are  preserved. 

Work  with  access  specialists  and  Colorado  Historic 
Preservation  Office  in  the  design  of  appropriate  access 
solutions. 

Provide  barrier-free  access  that  promotes  independence 
to  the  highest  degree  practicable,  while  preserving 
significant  historic  features. 

Find  solutions  to  meet  accessibility  requirements,  such  as 
those  that  apply  to  compatible  ramps,  paths  and  lifts,  that 
minimize  the  impact  on  historic  buildings  and  site. 


Not  Recommended 

Altering,  damaging,  or  destroying  features  from  the 
restored  period  while  attempting  to  comply  with 
accessibility  requirements. 

Making  access  modifications  that  do  not  provide  a 
reasonable  balance  between  independent,  safe  access  and 
preservation  of  historic  features. 

Making  modifications  for  accessibility  without 
considering  the  impact  on  the  historic  building  and  its 
site. 


Historic  Building  Maintenance  Checklist 
Old  Hospital  Complex,  Fort  Carson 

Building  No.  S6237  Date _ 


Condition  for  each  building  element  on  this  checklist  is  expressed  in  terms  of  function  and  operation,  as  well  as  expected  life 
with  no  maintenance  and  normal  use. 


Excellent . Performing  all  functions  and  operations;  will  continue  to  perform  until  next  inspection  cycle. 

Good . Minor  limits  of  function  and  operation;  will  perform  within  limits  for  at  least  1/2  of  inspection  cycle. 

Fair . Major  limits  of  function  and  operation;  limited  life  due  to  a  condition  that  will  continue  to  worsen. 

Poor . Not  performing  important  functions  and  operations;  at  or  near  end  of  useful  life. 


Q  Only  items  checked  off  in  the  left  column  were  evaluated. 


Key  to  Headings 

Major  System  or  Section 

Location  or  Subsection  (Inspection  cycle) 

Element  (description  of  element,  inspection  cycle,  and  condition) 
Sub-element 


Weather  Envelope 


Roof  exterior  (Annually) 

E 

G 

F 

P 

o 

shingles 

□ 

□ 

□ 

□ 

o 

flashing 

□ 

□ 

□ 

□ 

o 

drip  edge 

□ 

□ 

□ 

□ 

o 

dormers 

Walls  (Every  5  years) 

□ 

□ 

□ 

□ 

o 

cornice 

□ 

□ 

□ 

□ 

o 

paint 

□ 

□ 

□ 

□ 

o 

cinder  blocks  (broken,  chipped) 

□ 

□ 

□ 

□ 

o 

paint 

□ 

□ 

□ 

□ 

o 

mortar  joint 

□ 

□ 

□ 

□ 

o 

gable  vents 

Porches  (Semi-annually) 

□ 

□ 

□ 

□ 

o 

foundation 

□ 

□ 

□ 

□ 

o 

walls 

□ 

□ 

□ 

□ 

o 

railings 

□ 

□ 

□ 

□ 

o 

screens 

n 

□ 

□ 

□ 

o 

windows 

Drainage  (Every  5  years) 

□ 

□ 

□ 

□ 

o 

diversion  channels 

□ 

□ 

□ 

□ 

o 

flow  away  from  foundation 

□ 

□ 

□ 

□ 

o 

drains  and  lines 

□ 

□ 

□ 

□ 

Reference  to 
further 
details  in 
Inspection 
Notes  No. 
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00000000  00000000  &  0  000000  00  000  0000 


Doors  (Every  5  years) 
paint 
caulking 
glazing 
glazing  putty 
surrounds 
sill 

light  fixture  above  door 
hardware 

Windows  (Annually) 
paint 
caulking 
glazing 
glazing  putty 
surrounds 
sill 

screens 

hardware 


uctural  System 

Roof  and  Wall  Exterior  (Annually) 
alignment 

Foundation  Exterior  (Annually) 
drainage 
cracking/settling 
foundation  vents 
crawl  space  hatches 
hatch  doors 


surrounds 

Foundation  Interior  (Every  5  years) 
evidence  of  water  entry 
evidence  of  animal  entry  or  infestation 
Attic  Faming  (Every  5  years) 
sheathing 
rafters/trusses 
dormer  framing 
Attic  Floor  (Every  5  years) 
plates 
joists 
flooring 
insulation 


E  G  F 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

P 
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Exterior  Detail 


Entrance  Stairs  (Annually) 

E 

G 

F 

p 

Q  treads 

□ 

□ 

□ 

□ 

(3  risers 

□ 

□ 

□ 

□ 

Q  carriage 

□ 

□ 

□ 

□ 

(3  supports 

□ 

□ 

□ 

□ 

(3  paint 

□ 

□ 

□ 

□ 

Q  concrete  pier 

□ 

□ 

□ 

□ 

Grounds  and  Site 

(3  Lawns  (Semi-annually) 

□ 

□ 

□ 

□ 

O  Plantings  (Semi-annually)  Endangering  Building? 

□ 

Yes 

□ 

No 

(3  Sidewalks  (Semi-annually) 

□ 

□ 

□ 

□ 

Interior 

Walls  (Every  5  years) 

(3  structural  integrity  of  wall  bond/plaster  (cracks) 

□ 

□ 

□ 

□ 

Q  wainscot 

□ 

□ 

□ 

□ 

Q  base  molding 

□ 

□ 

□ 

□ 

Q  paint 

□ 

□ 

□ 

□ 

Q  cleanliness 

□ 

□ 

□ 

□ 

Floors  (Semi-annually) 

(3  structural  integrity  of  flooring  material 

□ 

□ 

□ 

□ 

Q  paint/finish 

□ 

□ 

□ 

□ 

(3  cleanliness 

□ 

□ 

□ 

□ 

Ceilings  (Every  5  years) 

Q  structural  integrity  of  wallboard/ 

plaster  (cracks,  sagging) 

□ 

□ 

□ 

□ 

(3  paint 

□ 

□ 

□ 

□ 

(3  cleanliness  (dirt,  water  stains) 

□ 

□ 

□ 

□ 

Exposed  Structural  Members  (Every  5  years) 

(3  integrity  (splitting,  warping) 

□ 

□ 

□ 

□ 

(3  paint 

□ 

□ 

□ 

□ 

Q  hardware 

□ 

□ 

□ 

□ 

Stairs  (Annually) 

(3  railings 

□ 

□ 

□ 

□ 

Q  treads 

□ 

□ 

□ 

□ 

(3  structural 

□ 

□ 

□ 

□ 

Mechanical  (Annually) 

Q  emergency  lighting  and  exit  signs 

□ 

□ 

n 

□ 

Q  fire  sprinkler  system  (leakage,  corosion. 

obscured  heads) 

□ 

□ 

□ 

□ 

Q  steam  radiators  and  piping  (leakage, 

corosion,  frozen  valves) 

□ 

□ 

□ 

□ 
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0000  00000  00000  000000 


electrical 


switches  (operational,  intact) 
fixtures  (operational,  intact?) 
outlets  (operational,  intact  overloaded?) 
patient  call  system  (operational  if  applicable) 
plumbing 
sinks 
toilets 

tubs,  showers 
fixtures 
piping 

Doors  (Semi-annually) 
paint 
glazing 
glazing  putty 
surrounds 
hardware 

Windows  (Semi-annually) 
paint 
glazing 
glazing  putty 
surrounds 
hardware 
curtains 

O  Built-in  cabinetry  (Every  5  years) 

(3  Furniture  (Every  5  years) 

Q  Other 

o 

o 

o 


E 

G 

F 

P 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
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Inspection  Note  No: _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 

Prepared  by: _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ ^times  per 

O  Corrective  Maintenance  Q  One  Time  O  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No: _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 

Prepared  by: _ _ _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ times  per _ 

Q  Corrective  Maintenance  Q  Cne  Time  Q  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No: _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 

Prepared  by: _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ ^timesper 

Q  Corrective  Maintenance  Q  One  Time  Q  Custodial 

Problem  (include  location  and  elements  affected): _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Historic  Building  Cyclic  Management  Record 
Old  Hospital  Complex,  Fort  Carson 
Building  S6237 

Reference  to  further  details  in  Inspection  Note  No. 


Attach  manufacturers  literature  and  Material  Safety  Data  Sheets  (MSDS)  behind  this  form. 


Historic  Building  Cyclic  Maintenance  Schedule 
Old  Hospital  Complex,  Fort  Carson 

Building  No.  S6237 


Historic  Building  Cyclic  Maintenance  Schedule 
Old  Hospital  Complex,  Fort  Carson 
Building  No.  S6237 


Inspection  Note  No; _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 


Prepared  by: 


Type  of  Work 

O  Repair  O  Preventive  Maintenance 

O  Corrective  Maintenance  Q  One  Time 


O  Cyclic: _ times  per 

Q  Custodial 


Problem  (include  location  and  elements  affected): 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No:_ _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 

Prepared  by: _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ times  per _ 

Q  Corrective  Maintenance  Q  One  Time  Q  Custodial 

Problem  (include  location  and  elements  affected): - 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


Inspection  Note  No: _ 

Historic  Building  Maintenance  Checklist  for  Building  S6237,  Fort  Carson 

Prepared  by:^ _ 

Type  of  Work 

O  Repair  O  Preventive  Maintenance  Q  Cyclic: _ ^times  per _ 

O  Corrective  Maintenance  Q  One  Time  Q  Custodial 

Problem  (include  location  and  elements  affected); _ 


Proposed  Treatment  (Refer  to  Historic  Building  Management  Record  for  past  treatments): 


